





105 West Adams St. 17th and H Streets, N. W. 





Railway Mechanical Engineer 


Founded in 1832 as the American Rail-Road Journal 


With which are also incorporated the National Car Builder, American Engineer and 


Railroad Journal, and Railway Master Mechanic. 


Name Registered, U. S. Patent Office 


February, 1931 


Volume 105 


Motive Power Department: 


No. 2 


Car Foremen and Inspectors: 


Twenty-Five 4-8-4 Type Locomotives for the Removing Oil and Grease Spots ............... 86 
EE O55 canker cui nak seo aeons Gun em aanus 67 Applying Two Wheels with a Single Pressing ior 88 
Locomotives Ordered in 1930 Reflect Business ici dudter sve dedvasctes’ 89 
Depression PP COC Ee eT ee Oe T Tee ee ee ee Ce ee 69 Decisions of Arbitration Cases Oe ee ee 89 
Car Department: rn ag yg we ba bi bib taunts z 
- ouplers ...... 
Air-Conditioning Requirements for | Railway ee ee wl —_— 
PURINE SII 52s cdscctistndctccseeanesans 63 : P 
Katy Builds 70-Ton Gondolas ...............06- 72 Back Shop and Enginehouse: 
Small Number of Cars Ordered in 1930 ...... 77 Shop Devices Used on the C. & N. W. ......... 92 
Forged Steel Chock Blocks ..................++- 94 
General: Bushing Fixture for Ames Indicator ............ 95 
Industrial Electric Heating for Railway Shops 59 Gage for Setting Up Crossheads ............... 95 
Machine Tools and Shop Equipment Ordered in Expanding Arbor for Turning Tires ............ 96 
1930 .. ad palate ot sass ese rs neta agama 73 Feed Stands for Use with Power Shears Ps De tated 97 
Roller Bearings for Locomotives and Cars ...... 74 Pneumatic Press for Valve-Motion Bushings . 97 
A RE at Watt: BOUS oso sneha eoeesuhaweins 80 
ee New Devices: 
Editorials: “fi 
An Enginehouse Staff with Three Objectives ... 81 Poe ice wage og anita gh ih ch ak ae ac h. 
Labesoninen Ressarch Mevted ....... Gre aaa on Link-Belt Variable Speed Transmission ......... 101 
Engine Failures Due to Faulty Material ........ 81 Dulux—-A Swathetic Paint Vehici 101 
Cleaning Freight Cars Is a Real Problem ...... 82 = Bae Lethe ne See SARA whee 102 
ET Cece ern ane a 82 hee er ee es 
kd a mea : Sparking-Out Attachments for Heald Grinders... 103 
ower for Heating and Cooling Passenger Cars 83 Unit-Cylinder Clasp Brake for Tender Truck 104 
NiGWy: MEINE ca icl ot ors atian Kees ae eR a ean aha e 83 y P wens « 
The Reader’s Page: Clubs and Associations ......... 105 
A Question on Rule 17 ........ peice ce atl Shatacued 84 
A Bit of Warmth in a Cold Winter ............ 84 News .. 0... eee eee ee eee eee 108 
How to Detect Loose Wheels .................. 84 B Ind 
A Rational Reclamation Program ............... 84 uyers IMGe€X ......--+++--. 66 (Adv. Sec.) 
Who Belongs to This Organization? ............ 85 ’ 
Are Two Men Ever Alike? ..........2..000.00: 85 Index to Advertisers ...... 78 (Adv. Sec.) 


Published on the first Thursday of every month by the 


Simmons-Boardman Publishing Company 


34 North Crystal Street, East Stroudsburg, Pa. 
30 Church Street, New York 


Chicago: Washington : Cleveland 


Editorial and Executive Ofhces, 


Terminal Tower 


Roy V. Wright 
Editor, New York 


C. B. Peck 
Managing Editor, New York 


E. L. Woodward 
Western Editor, Chicago 


San Francisco: 
215 Market St 


Epwarp A. Simmons, President, 


New 


or 


Lucius B. SHERMAN, Vice-Pres., 


Chicago 


Henry Lez, 
New 
SAMUEL 


Crecizt R. 


O. Dunn, 
Chicago 
Mitts, Vice-Pres., 


Vice-Pres., 
ork 


New York 


or 


Vice-Pres., 


FreperickK H. Tuompson, Vice-Pres., 
Cleveland, Ohio 


Ror V. Wricut, Sec’y., 
York 
DeMorrt, Treas., 


New 
Joun T. 


New York 





Subscriptions, including the eight daily 
editions of the Railway Age published in 
June, in connection with the biennial con- 
vention ot the American Railway Associa- 
tion, Mechanical Division, payable in ad- 
vance and postage free: United States, 
Canada and Mexico, $3.00 a year; foreign 
countries, not including daily editions of 
the Railway Age, $4.00. 


The Railway Mechanical Engineer is oa 
member of the Associated Business Papers 
(A. B. P.) and the Audit Bureau of 
Circulations (A. B. C.) 


Marion B. Richardson 
Associate Editor, New York 


H. C. Wilcox 
Associate Editor, Cleveland 


W. J. Hargest: 
Associate Editor, New York 


Robert E. Thayer 
Business Manager, New York 





RAILWAY MECHANICAL ENGINEER 


These 


Timken Advantages 





Will Decrease Your 
Train-Mile Costs 





The advantages of Timken Tapered Roller Bearings in pas- 
senger cars, locomotives and tenders may be classified under 
four main heads—Efficiency, Protection, Comfort, Economy. 


Timken Bearing efficiency means that anti-friction require- 
ments are met 100%; that starting resistance is reduced 8870; 
and that lubrication is negligible. 


Timken Bearing protection means that hot boxes are elim- 
inated; and that radial, thrust and combined loads are carried 
with a wide margin of safety under all operating conditions. 


Timken Bearing comfort means smooth, steady, quiet run- 
ning; freedom from jolts and jars; minimized side-sway. 


Timken Bearing economy means that power is conserved; 
that lubricant is saved; that maintenance attention is reduced; 
that wheel life is lengthened; and that maintenance costs 
knock the bottom out of former lowest levels. 


It’s all in the exclusive combination of Timken tapered con- 
struction, Timken positively aligned rolls, Timken-made steel 
and Timken precision of manufacture. | 


With Timken benefits in your favor you can meet every 
modern operating requirement and make more money. The 
Timken Roller Bearing Company, Canton, Ohio 


TIMKEN =: BEARINGS 
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Industrial Eleetriec Heating For 


Railway Shops* 


A study of electrical 
heating equipment in 
use in the Norfolk & 
Western shops at Roa- 
noke, Va., with costs of 
operation and savings 
effected by its use 


Heat-treating depart- 
ment for small tools 


LTHOUGH the use of electricity for heat treat- 

ing has extended to many industries, compara- 
tively little was known until recently of the steam- 
railway industry’s attitude towards the use of electric 
heat for this purpose. For this reason it was decided 
to make a study of the economic value of electrical- 
heating equipment in the Norfolk & Western Shops at 
Roanoke, Va., these shops being selected for such an 
analysis because electricity is widely used there for 
heating purposes. 

Equipment of many different manufacturers is rep- 
resented at the Roanoke Shops. Irrespective of the 
kind, type or make of the equipment used, an attempt 
was made to determine in a concrete manner the ad- 
vantage of such equipment in comparison to past prac- 


tice. All of the equipment was found to be giving a good, 


account of itself and the repairs to it have been negligi- 
ble. The following table contains a list of the equip- 


ment which was studied to obtain comparative cost data. 
The Roanoke shops are not completely electrified, the 


* This article will appear in two parts. The concluding part will ap- 
pear in the March issue. . ; 

+ The author is Special Representative of the Westinghouse Electric 
& Manufacturing Company. 
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By Wirt S. Seott; 





‘Norfolk & Western’s problem being similar to that of 
other companies, i.e., financing the expenditure. From 





Electrical Heating Equipment Used in the Norfolk & 
Western Shops at Roanoke, Va. 
a MN 5 oS nie 5005554 00 dsb 0 0deK bbs sd69008% 102 kw. 
1—50-kw. melting pot for melting down old bearings 
1—30-kw. tinning pot for brasses 
1—22-kw. babbit melting pot 


eI I a ak Sele cha ieinds «arg WIN aie d.0nhe bids. suaia 30 kw. 
1—30-kw. armature baking oven 
Ne IS in 682 5 odin cae So 600s SE Sie Swe of sO 51 kw. 


1—8-kw. preheating and tempering furnace. 
1—13-kw. hardening furnace, carbon steel 
1—30-kw. hardening furnace, high-speed steel 


i ik doo been hal Gf Rie Sie o4ia)a sik A980, b:0 6 0g h 240 kw. 
2—120-kw. carburizing furnaces 

Core-making department.......... b Selaica's-g duty Rin:d Gh so ockhEE s 555 kw. 
3—185-kw. core-baking ovens 

ee re os pints ee en cach eek oo be th tek eesens 540 kw 


1—540-kw. annealing furnace 
Additional Equipment 


ES ESE re tt ert ear ee ee 1,000 kw. 
eG So 2.5 's.c -n:ki aa SEE SSA pd Oe 00. ee 30 kw 
i ET MO is ony nin bin.bs 5 aaah batho OS 0.0 Vein 5 kw. 
eC Cs a0 c-0 ei civdc ken sek dpdsaestocdeoak 10 kw. 
ee NE. RI Cs oss Ectiew'se Bc bic.0c Cpls kin e'belsbbeb oe dt 2,563 kw 





the study of the equipment installed, however, it has 
been determined that electric heating is economical, ac- 












curate, dependable, and that the following advantages 
are obtained: 

1—Uniformity of heating 

2—Ease of control 

3—Continuity of operation 

4—Quality of product 

5—Speed of production 

6— Maintenance 

7—Confidence in the heating process. 

8—Removal of uncertainty in the manufacturing process 

9—A dependable and uniform-quality product 

10—Greatly improved working conditions 


Tool Heat-Treating Department 


In this department are heat treated the high-speed 
and carbon-steel tools such as are used in many large 
machine shops where a wide variety of work is being 
done, particularly on heavy parts. The furnace equip- 
ment includes a preheating furnace for high-speed steel ; 
a hardening furnace for carbon steel which is also used 
for preheating high-speed steel at temperatures between 
1,400 and 1,650 deg. F., and for tempering alloy steel, 
and a furnace for hardening high-speed steel at 2,250 
deg. F. The preheating furnace is also used as a tem- 
pering furnace. The size, capacity and range of these 
furnaces are as follows: 

PREHEATING FURNACE 
Hearth area: 12 in, by 22 in. by 8 in. high 
Electrical capacity: 8 kw., 1 phase, 110 volts 
Range of operation: 400 deg. F. to 1,850 deg. F. 
HarDENING CARBON STEEL 
Hearth area: 12 in. by 28 in. by 8 in. high 
Electrical capacity: 13 kw., 1 phase, 220 volts 
Range of operation; 1,000 deg. F. to 1,850 deg. F. 
HarvENING HicuH-Speep STEEL 
Hearth area: 10 in. by 18 in. by 6 in. high 
Electrical capacity: 30 kw. 220 volts 
Range of operation: 2,000 deg. F. to 2,500 deg. F. 

The operation of heat treating high-speed steel blanks 
%-in. by 1-in. by 6-in. consists of placing them in the 
8-kw. furnace at a temperature of 1,000 deg. F., and 
soaking them for one hour; removing and placing the 
blanks in the 13-kw. furnace at a temperature of 1,600 
deg. F., and soaking them for one-half hour; removing 
and placing them in the 30-kw. high-speed-steel harden- 
ing furnace at a temperature of 2,250 deg. F., for 5 
min. The furnaces in this manner are operated at the 
maximum production capacity, the highest efficiency, 
and the greatest refinement of the steel and the elimina- 
tion of heating strains are effected. 
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One of the 120-kw. car- 
burizing furnaces — Ap- 
proximately 1,500 lb. of 
carburized parts are ob- 
tained per charge with 
an average production 
of 2 lb. per kw.-hr. at a 
cost of $0.004 per Ib. 


Chrome-steel die blocks are hardened at 1,600 deg. 
F., quenched in oil, tempered at 950 deg. F., and cooled 
im air. Shear blades are hardened at 1,450 deg. F., 
quenched in water, and tempered at 420 deg. F. Insert 
blades for reamers are hardened at 2,250 deg. F., 
quenched in oil, and tempered at 1,050 deg. F., and 
cooled in air. 

The heat treater in charge of these furnaces reports 
that since the adoption of electric heat, all guesswork 
has been eliminated. Experience has taught him that 
the heating characteristics of the electric furnaces are 
such that they become definite, with the result that, 
for each piece heat-treated, a definite time can be al- 
lowed for complete saturation. This procedure, sup- 
plemented by uniformity of chamber temperature and 
automatic temperature control, has completely revolu- 
tionized methods of operation and results. It is no 
longer necessary to watch the work, and to attempt to 
judge by its color if and when properly heated. 

The exactness of heat treatment has been reflected in 
the increased life of the tools, a natural consequence. 
Since all the tools pass through the tool-grinding de- 
partment, an investigation was undertaken to determine 
the tangible results of electric heat treatment. A rec- 
crd was secured in connection with high-speed steel 
tools, showing that the tool cost has decreased 25 per 
cent, and that the life has increased one-third. There 
are 11 men in the grinding department as follows: three 
men on new work exclusively, two men grinding mill- 
ing cutters, and five men who spend 75 per cent of their 
time on old tools and the balance on new tools. The 
present hourly cost for refinishing tools is $4.21, based 
on two men at 80c per hr. or $1.60, and 75 per cent of 
five men’s time, or $2.61. One-third of $4.21, or $1.40 
is thus saved per hour in labor, or $291.20 per month. 

The records also show that at present an average of 
1,400 Ib. of tool steel are worked up per month, at a 
cost of 60 cents a pound, or a total purchase price of 


$840. With the tools lasting one-third longer, since 


using electric heat, the saving based upon present oper- 
ating conditions is $280 per month. The total saving is 
therefore $571.20 per month. 

A rough estimate was made as to the monthly power 
consumption of the three electric furnaces, based upon 
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The 540-kw. car-type 
furnace for normalizing 
steel castings — It op- 
erates from four to five 
nights a week with a 
consumption of from 
400 to 500 kw.-hr. per 
ton of castings 


observed operating conditions over a period of four 
days. Such computation showed an estimated monthly 
consumption of 6,250 kw.-hr. which would cost, at an 
8-mill rate, exactly $50 a month. 

The investigation was extended to the machine shop 
for the purpose of determining whether or not the ma- 
chinists have observed any difference in the life of 
tools. The older and more experienced men reported in- 
creased life anywhere from 30 per cent to 50 per cent. 
In turning steel axles, for instance, the workmen report 
that they are now getting a 4-ft. cut compared with a 
3-ft. cut which was considered a very high average in 
the past. 


Carburizing Furnaces 


In the maintenance of locomotives, there are a large 
number of parts to be carburized, such as wrist pins 
and bushings, equalizer bushings, split side-rod bush- 
ings, brake pins, spring-rigging pins, knuckle pins, die 
blocks and die-block pins. All of these parts are placed 
in nickel-chromium carburizing boxes, and packed with 
crushed bone. 

The parts are made of low-carbon steel so as to 
give maximum toughness, and then given a high-carbon 
case, 3/64-in. thick for maximum surface wear. The 
heat treating is done at a temperature of 1,650 deg. F. 
Two electric furnaces are available, each having a 
rating of 120 kw. capacity, with an effective hearth 
area 42 in. wide, 56 in. long and 20 in. high. 

These furnaces are of the roller-hearth type, with the 
rollers extending about 6 ft. outside the furnace, so the 
boxes may be packed in position and rolled into the 
furnace. This operation requires the services of two 
men. Two different size boxes are used, one 16 in. 
by 22 in. by 18-in. high and another 16 in. by 50 in. by 
18 in. high. Two large boxes, or four small. boxes, 
or one large and two small boxes constitutes one charge. 

The furnace is charged every afternoon at 5 p. m. 
Usually from 12 to 16 hours are required per heat, de- 
pending upon the weight of charge. An average charge 

will weigh from 1,400 to 1,500 Ib. net of material to be 
carburized, 1,100 to 1,200 Ib. of carburizing boxes, and 
approximately 500 Ib. of crushed bone. 

A test was made on one of the furnaces to determine 
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the heating characteristics and power consumption. The 
furnace was charged with 980 pieces of work totaling 
1,436 lb.; carburizing boxes, weighing 1,148 lb, and 
crushed bone, weighing 505 Ib., a total gross weight of 
3,089 Ib. Other data and results of this test are as 
follows: 


a FD, DE BER a no 5.0 5 sc5.0 6:0 0 0:00.00 00s ... 860 deg. F. 
ee eS OTE R ECT RE ATCT TEC Oe 1,650 deg. F. 
; a Ri nee iain aE a ca aera Ge i ee aera 5 P.M.- 
Wii ankdowthscdeksabeoonced seen aeel sambinw ke 6:10 A.M. | 
Time for furnace thermocouples to reach 1,650 deg. F... 2 hr. 45 min. 
Time furnace is held at 1,650 deg. F........0...0eeeeee 10 hr. 25 min. 
DO NG ES 6566S S64 SEE 4 0d BASASS4.00 0460435 0d O00 6 0 13 hr. 10 min. 
Kw.-hr. consumed in reaching 1,650 deg. F...........-. 328 

Kw.-hr. consumed after reaching 1,650 deg. F........... 400 

Te a, ID ooo 6s so a.cnccedondencesedon0ab 


Gross pounds of material per kw.-hr..............++++ 

Net pounds of work carburized per kw-hr............. 1.97 

Cost of power per charge, at 0.8 cent per kw.-hr........ $5.828 
$0.00406 


Net cost of power per pound of material carburized...... 

Tests made on carburized parts show a remarkable 
uniformity of case regardless of the location of the 
part in the furnace or in the box. With fuel-fired fur- 
naces, absolute dependence could never be placed on the 
product, since in some parts of the furnace the case 
of the product would be less than one-half of that in 
other parts, and the heat treatment was largely a mat- 
ter of guesswork and compromise of results. With the 
electric furnace, the operation has become one of tim- 
ing, so that with a certain charge, the foreman knows 
how long a period will be required for obtaining a def- 
inite penetration, with the assurance that the penetra- 
tion will be the same throughout the entire charge. 

Because of the much greater exactness of heat treat- 
ment resulting from the use of the electric furnace, it 
is estimated that the useful life of many of the major 
pieces of all the carburized parts has been more than 
doubled. This has resulted in less replacements of 
such worn parts, a very substantial saving. 

Cold-rolled steel bushings average 29.32 cents per 
pound finished, and ready for application, including 
material, labor, shop expense and stores expense. The 
labor cost for installation averages 20 cents. 

Brake and spring-rigging pins average 8.77 cents per 
pound, finished and placed in stock. No additional 
charge can be added for labor of replacement, since 
these pins must be removed for periodic inspection, and 
are then replaced if they show too much wear. 

On the basis of 20 charges a month, and 1,450 Ib. of 
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material per charge, 29,000 Ib. will be heat treated per 
month, which will be made up of approximately 9,000 
Ib. of bushings, 18,000 lb. of pins, and 2,000 Ib. of mis- 
cellaneous products. The values of thesesparts are as 
follows: . 





9,000 Ib. bushing at 29.32 cents per lb. for manufacturing.... $2,628.80 
9,000 Ib. bushings at 20 cents per Ib. for installation. /...... 1,800.00 
18,000 lb. pins at 8.77 cents per lb. for manufacturing...:..... 1,578.60 

tad ONG ie ARIE s hiki'n 0'5.5)F o's nein o dukes ose. sc kes eee $6,007.40 


Twenty-five per cent of $6,007.40 or roughly $1,500 
per month represents the minimum net savings since 
using electric heat, for pins and bushings. The cost of 
heat treating these parts, a total of 27,000 Ib. is $109.02. 
With a saving by extended life on the remaining 2,000 
lb. of miscellaneous parts in proportion to that of pins 
and bushings, the total monthly savings and expense 
will be $1,560 and $117.74, respectively. 

The savings in the above case is 13 times the cost of 
electric power. That the life of the carburized parts 
has been increased is also shown by the fact that one 
electric furnace is now handling the repair parts for 
which two were originally required. 


Annealing Steel Castings 


A... coke-fired furnace was first installed at the 
Roanoke Shops for the heat-treatment of steel castings, 
then this furnace was replaced with one heated with 
oil.. ‘Whenever the doors of the coke furnace were 
opened to add more fuel, the temperature within the 
furnace chamber would drop from 75 deg. to 100 deg. 
With the oil fired furnace, a series of tests disclosed the 
fact that the temperature at all parts within the furnace 
were nowhere near the same, with the result that a 
great non-uniformity of physical properties was dis- 
closed even within the same castings. A casting with 
many heavy sections may have one such section located 
either in a cold area or in a part which is slow to come 
up to heat, so that the surrounding temperature may 
be either too low, or not of sufficient duration to per- 
mit thorough penetration. 

Test samples only indicate the conditions at the point 
of the sample. One foot away, an entirely different 
result may be secured. Obviously there was no system 
of inspection and testing that would insure a 100 per 
cent properly heat-treated product in a furnace heated 
by a high-temperature flame and convection currents. 
No two burners will produce exactly the same amount 
of heat, the heating is done more or less in spots, and 
is not capable of being uniformly distributed and con- 
trolled in a manner which will insure every part of 
every casting being properly heat treated. 

A decision was made to replace the oil-fired furnace 
with an electric furnace, solely on the basis of produc- 
ing the kind of casting having the physical properties 
desired. “The electric annealing furnace was ‘installed 
in 1927, at a total cost of $16,500. It has an electrical 
capacity of 540 kw., a maximum charge capacity of 20 
tons, an average capacity of 12 tons, and a loading 
space on the car 7 ft. wide, 14 ft. long and 5 ft. high. 

This furnace was charged with a test load of 13 tons, 
consisting of miscellaneous car castings and the fol- 


lowing: 
eS en ss eas wth wlneecabralsiceinie 3000 Ib. 
eg ee eee 1800 Ib. 
ES EEE EL ORD 600 Ib. 
TP Gi ca cs os ss acacctiarcekotsas 1565 Ib. 
Droid MORN UONE C055 Ui ia poo .e's cs ccd h wiecny cee 2500 Ib. 
T—Baoke cyunder head... .... 0. ce cesiesces 600 Ib. 
2—Driving boxes, oversize.................. 950 Ib. 
3—Front cylinder heads........ ee See 500 Ib. 
SUT Eo Gi Sn c gsi s up fap ccee se 200 Ib. 
IIS, Sd aids sek » ladiw eaidiads 150 Ib. 
4—Valve-head extensions................200. 325 Ib. 


All of the above castings were given a normalizing 
heat treatment, which consists in heating the castings 
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at a temperature of 1,650 deg. F., until thoroughly 
saturated, and then. pulling the car out into the air for 
an air quench. The‘ ¢lectric furnace heats uniformly 
top and bottoni; end to end, and by allowing one hour 
soaking period per inch of the heaviest cross section of 
the casting, from the time the temperature of 1,650 
deg. is reached, it has been found that the entire charge 
will be thoroughly heated. 

The car-type furnace is operated from four to five 
nights each week. With a charge as above described, 
the furnace will require 9 hr. to reach 1,650 deg. F., 
and the temperature held at 1,650 deg. F., for 6 hr., 
making a 15-hr. heating cycle. 

Some parts, such as engine frames, are given a dou- 
ble heat treatment for the purpose of giving such mem- 
bers greater ductility. This consists in heating the 
charge at 1,650 deg. F., for 10 hr., remove and allow to 
cool until black, reheat to 1,250 deg. F., for 10 hr., and 
remove into the air. 

In addition to securing a properly annealed casting, 
the outstanding result was the decreased cost of ma- 
chining the castings. Workmen in the machine shop 
praised the electric annealing furnace very highly. It 
is very seldom that a hard spot is now encountered, the 
breakage of tools is much less, more cuts are obtain- 
able, and the steel has a much better grain or texture. 

As near as could be determined, the machining costs 
have been decreased 10 per cent since electrically an- 
nealing the castings. There are a total of 250 ma- 
chinists, 50 per cent of whom work on steel castings. 
At an 80-cent hourly rate, the hourly cost for machin- 
ing these castings would be $100 or a monthly cost of 
$20,800. Since it has been estimated that the savings 
over previous cost is 10 per cent and the previous cost, 
based on present production, was $23,200, the net 
monthly savings in labor for machining would be about 
$2,400. 


Power Consumption 


For a 13-ton charge, with the furnace started cold, or 
approximately so (the current having been cut off for 
32 hours), the power consumption was as follows: 


Power required to reach 1,650 deg. F......:5............ 4,860 kw.-hr. 


Power required after reaching 1,650 deg. F............... 1,620 kw.-hr. 
Se ore: doa 6:16. 0a 4.0. 6 4 a d10,6'0/eho.s-4e.ace ose 4S 6,480 kw.-hr. 
ae ee eed ae oe See ee oC 500 kw.-hr. 


A consumption of 500 kw.-hr. per ton is much higher 
than the average, since this figure was based on a test in 
which the furnace was not used the preceding night. 
In addition, the furnace door was held open for a con- 
siderable portion of the time in arranging for photo- 
graphs of the charge prior to heat treatment. The 
furnace ordinarily would have come up to operating 
temperature in 7 hours with a total consumption of 
5,400 kw.-hr. or 415 kw.-hr. per ton of steel castings. 

A second test charge was heat treated, the charge 
weighing 20 tons and consisting of very heavy castings, 
such as locomotive driving wheels and frames. The 
operating data of this charge is as follows: 


ee SE NS foo aa 0 ag'kia 0 wh-b aed eure e-s°0.0 4.04 0.0 40,210 Ib. 
Time required to heat charge from atmospheric temper- 

SO Oh I UN I os 0 5.0 0's 40.5.9 0:b'0 910 bbw S4i0'e 255.07 11 hr. 15 min. 
Time required for soaking charge at 1,650 deg. F....... 9 hr. 
IE, SER EOE SII 5.6.5 arcmin’ Soma spuinsens $15.66 A'0 20 hr. 15 min. 
Power for heating up charge (11% hr. at 512 kw. per 

RE RR OSES IEEE 8s EON Seas cy eget oP es ee oe SE 5,760 kw.-hr. 
I I CI oo tas ve aiciaeieidin ud aR ales Slee p o:son eda 7,760 kw.-hr. 
Kewieues:: for Goakine’ cnarge.. 2h. ea i es 2,000 
Total th: drinenled, per Lows Br. :o:0:0:y wie + bsiywrcess or ee 3.18 
EE ED Rs vik os ho0se dog see nla.s 6a'G/b-0's Slr pane ee 392 


Assuming a conservative estimate of 450 kw.-hr. per 
ton on a monthly basis of a production of 170 tons of 
steel casting annealed, the operating cost would be as 
follows: 


(Concluded. on page:65) 
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Air-Conditioning Requirements 
For Railway Passenger Cars’ 


By A. H. Candee; 


A presentation of the various prob- 
lems surrounding the uses of cun- 


ditioned air for passenger equip- 
The author herein dis- 
cusses the requirements of the 
equipment as a whole and the ad- 
vantages and short comings of dif- 
ferent refrigerating methods and 


ment. 


energy sources 


T is recognized that air cooling and conditioning of 
most of the railway passenger equipment is inevit- 
able, once it has been shown to be practicable. Those who 
have had occasion to travel on the railroads in the sum- 
mer time or who have entered a sleeping car which has 
been occupied for some time will appreciate the comfort 
of clean, fresh air at the right temperature. The rail- 
roads also recognize the importance of this as a means 
of attracting. the traveling public, which is showing a 
marked tendency to travel by automobile, bus, or air- 
plane rather than by rail. 

The two air-conditioned cars in operation at present 
are in the nature of trial installations} They are dem- 
onstrating the feasibility of applying refrigerating plants 
to railway cars for cooling purposes, but the heating sys- 
tems of the cars have been unchanged. The ultimate 
equipment will undoubtedly have the heating system 
modified at the time refrigerating equipment is applied, 
so that the temperature of a:car may be controlled at 
all. times by the addition of heat to, or the extraction 
of heat from, the circulated ventilating air. 

Air conditioning may. be. divided into three general 
aes 

Supply sacl circulation of cleaned fresh air. 
2 Control of temperature of the air. 
3. Humidity control. 

For the immediate future, it is doubtful whether there 
will be any attempt to control closely the humidity of 
the air within a car because of the complications in- 
volved and the lack. of space for equipment and water 
supply. The band of comfort to passengers is so broad 
that it is entirely feasible to adjust the air temperature 
to maintain comfortable conditions. Thus, in the win- 
ter time, a passenger will feel just as comfortable at a 
relative humidity of 10 per cent:and an air temperature 
of 72 F. as at a relative humidity of 50 per cent and 
an air temperature of 68 F. This means that while the 
thermostatic temperature control will be used normal- 
ly, it is advisable for the train:crew to have some man- 
ual adjustment of all controlled temperatures within 
the cars of, the train, to compensate for.-variations in 

* ’ Abstract of a paper presented before the American Society of Heating 
and Ventilating Engineers at Pittsburgh, Pa., on January 27, 1931. 

+ Railway Engineer, Westinghouse Manufacturing Company. 
t The Baltimore & Ohio installation is describea_in the Railway 


Mechanical Engineer of September, 1930, page 508. The Santa Fe in- 
stallatiyn is described in the Decmber 1930, issue, page 696. 
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atmospheric humidity. Such thermostatic con- 
trol must. permit of practically constant tem- 
perature during cold weather, but must allow 
of a rising interior car temperature as the ex- 
terior temperature rises, for the spread be- 
tween the two should seldom exceed 15 deg. 
(dry-bulb), or the effect on passengers is like- 
ly. to be unpleasant. The preferable differen- 
tials in temperature with average external hu- 
midity are shown by Table 1. 


Basis of Air Conditioning Railway Cars 


One of the greatest advantages of any sys- 
tem of air conditioning is the provision of clean fresh 
air for the passengers. The opening of passenger 
car windows is uSually accompanied by a swirl of 
cinders, soot, and smoke yet at present one can- 
not travel in the summer time without having them 
open. The basis of air conditioning must, there- 





Table I—Preferred Interior Temperature Regulation 
(Sanerier Temperatures above 70 Deg. F.) 





Interior 
External Dry-Bulb Wet-Bulb Effective 
Temp. Temp. Temp. Temp. 
MR A Oe eg ee tee ree su 65.2 73.4 
BRD asd eaceand Sap gnaase.seuapae eee ie 78 64.5 72.2 
ES ceca a bas Wate Maeno ae 76.5 64.0 71.1 
RIERA SR eer ene tee 73. 63.5 70.2 
RSE ART re a mare seer nr 73.5 63.0 69.3 
i al Reo coer eae eens 72 62.5 68.2 
fore, be to have all windows closed and _ locked, 


and to draw the ventilating air through a 
cleaning device of some sort which’ will.exclude the 
dirt’and dust, after which it must be properly circulated 
within the car to provide equal distribution without 
excessive drafts. Sealed double-sash windows, improved 
insulation, and elimination of ventilators and bracket 
fans will no doubt be features of the air-conditioned 
car. This will also make a quieter car, as external 
noises will be more effectually excluded. 

It is not possible to locate an air intake in a railway 
car where clean air from the outside is insured. It is, 
therefore, necessary to remove the cinders, dust and 
dirt by artificial means, such as an air washer or a dry 
type of filter. While the former has the advantage of 
being a cooling medium and a means of controlling the 
humidity, the space required is a serious handicap in 
a great many cars. - The dry type of filter will prob- 
ably be used, if an air washer cannot be applied, and 
may even be used in series with the air washer to re- 
move the larger particles from the air stream. Any dry 
type unit must be located for easy removal for clean- 
ing purposes. It appears that the cleanest air may be 
obtained high in the car, near the roof. The-two exist- 
ing installations previously mentioned draw. in air 
through the vertical walls of the clerestory just above 
the half deck of the car, where deck ventilators are 
normally placed. 

The amount of air circulated per minute per pas- 
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senger in a railway car equipped with air conditioning 
apparatus will vary somewhat with the particular type 
of car. It is clearly necessary to recirculate a portion 
cof the air in order to reduce plant capacity required 
for heating or cooling purposes where limited power 
and space are available, and the amount of fresh air 
drawn from the exterior of the car will vary with at- 
mospheric conditions and with the application. It is 
obvious that a dining car must have more fresh air sup- 
plied (on account of pollution due to kitchen smoke 
and odors) than a parlor car, and that a smoker must 
have considerable fresh air in order to clarify the in- 
terior atmosphere. This indicates the desirability of 
selective variation in the ratio of incoming fresh air to 
circulated air. While railway ventilation practice in the 
past has generally been based on 15 cu. ft. of air per 
minute per passenger, it is expected that forced circu- 
lation and careful distribution of the air will reduce this 
figure somewhat. Table 2 is submitted as a guide 
in determining required air circulation for different 
passenger compartments. On the basis of 15 cu. ft. 





Table II—Approximate Data For Passenger Compartments 


Length Volume 
Compart- Floor Interior Maximum Per 
ment Area Volume Seating Passenger 
(Feet) (Sq. Ft.) (Cu. Ft.) Capacity (Cu. Ft.) 
ee PRC CE OE ee 58 522 4060 100 40 
NOE» wekiixe-d 4:0 -4.0:66-6 “37% 337 2740 48 57 
So re 46 414 3360 26 130 
I li call aa dik aicrn'n % 39 350 2850 36 80 
Smoking Room...... 10 65 540 6 90 
Drawing Room ..... 7 43 380 5 76 





per minute per passenger, it would be necessary to 
change the air in a coach every three minutes, in a sleep- 
er every four minutes, in a parlor car every nine min- 
utes, and in a diner every five minutes as a maximum. 
However, since air movement assists in improving the 
comfort of a cooled car, it is desirable to circulate the 
air at a faster rate than this in the summer itme, reduc- 
ing the fan speed and delivery for cold weather con- 
ditions. 

From the foregoing discussion, it will be apparent 
that the essentials of the air circulating system include 
one or more air filters equipped with manually-operated 
shutters which may be adjusted at will, or completely 
closed in passing through tunnels, a circulating fan 
(preferably of variable manual speed control), and a 
suitable duct system for proper distribution of the air 
throughout the car and for recirculation of a portion 
of that air. The amount of air allowed to escape from 
the interior must be equal to that introduced, and with 
a sealed car will mean the provision of a variable vent. 


Location of Heating and Cooling Units 


With an air circulating system provided on a car, the 
best temperature control may be effected by placing 
both the heating and the cooling units directly in the 
ventilating air stream, preferably close to the fan, add- 
ing or subtracting heat as required. The location of 
the heating coils in this way will improve the efficiency 
of heat transfer and save in cost and weight over the 
present system of extending steam pipes along the sides 
of a car near the floor. The fact that it may be neces- 
sary to circulate both the heated and the cooled air 
through the car in the same direction will probably be 
unimportant in the face of practical considerations. 

Steam, generated at the locomotive, has long been 
the source of heat for maintaining comfortable tempera- 
tures within a train in cold weather, although this in- 
flicts a severe handicap on motive power with low am- 
bient temperatures. An ordinary coach having a 70-ft 
passenger compartment requires nearly 100 hp. from 
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the locomotive for heating under the maximum condi- 
tions in zero weather, which means that approximately 
half as much energy is used for heating as for train. 
propulsion under these conditions. It is undesirable 
to draw power from the locomotive for auxiliary pur- 
poses if it can be avoided in any way, but the use of 
steam for heating cannot easily be discarded. 


Methods of Cooling 


For the cooling of cars in hot weather, means must 
be arranged for passing the ventilating air over a cold 
body in order to extract heat. There are three general 
systems available for providing such a cold body: 

1.—A material having heat-absorbing characteristics, 
such as ice. 

2.—An absorption system of mechanical refrigera- 
tion. 

3.—A compressor system of mechanical refrigera- 
tion. 

Differentiation between the absorption system and 
the compressor system has been made on account of 
the fact that the one employs heat direct, while the 
other requires mechanical energy. In considering their 
application to railway cars, this may be of consider- 
able importance. 

Any refrigerating method should be carefully con- 
sidered from a practical standpoint, weighing the rela- 
tive effects of practicability, reliability, weight, first 
cost, and operating expense. It may be used a maxi- 
mum of 50 days a year, yet it must ride with the car 
for the other 315. The air circulating system, however, 
is used the year round. 

The refrigerating system must be safe, above all else, 
allowing no escape of fumes within the car and no 
danger of explosion even in case of accident to the 
car. The weight, first cost, and operating expense are 
economic factors and must be justified on the basis of 
an increase in revenue, for the railroads cannot con- 
tinue to provide additional comforts for the traveling 
public unless these comforts show returns in increased 
passenger traffic or unless the fare per passenger is in- 
creased. 

The most common method of providing heat absorp- 
tion capacity is by the use of ice. It is estimated that 
from one to two tons of ice will keep a car cool for at 
least a day under the most severe conditions if the 
melting is properly controlled. Such a method of re- 
frigeration, however, requires daily recharging of the 
ice boxes, but compared with mechanical refrigeration, 
the apparatus carried on the car is simple. 

Absorption systems are available for maintaining low 
temperatures in refrigerator cars, but the development 
has not yet progressed to a point where they may be 
applied to the air conditioning of passenger cars. The 
fact that heat is used in place of mechanical energy 
offers very attractive possibilities, as the fuel may be 
carried on the car itself, and may be replenished with 
little difficulty. It is expected that new developments 
in this field will be announced shortly, which will sim- 
plify the application of refrigerating systems to rail- 
way Cars. 

It is logical that the first air-conditioned cars should 
employ mechanical refrigeration, as this field has had 
the advantage of considerable development. ‘The ques- 
tion of power supply, however, is troublesome and 
together with the refrigerating mechanism adds con- 
siderable to the weight and cost of a car. 

There are six general methods of providing the 
energy required for a mechanical refrigerating system 

(excluding the absorption system) : 

1.—Steam power plant on each car. 
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2.—Steam power plan on or near the locomotive. 


3.—Internal combustion engine power plant on each 
car. 

4.—Internal combustion engine power plant on the 
locomotive or in a baggage car. 

5.—Axle driven generator on each car. 

6.—Axle driven generator on each car supplemented 
by a storage battery. 

It will be noted that in methods (1),.(2), (5) and 
(6) the energy is obtained by subtraction from the mo- 
tive power, except in cases where steam may be gen- 
erated in a separate boiler such as is used in connection 
with an electric locomotive. Method (3) renders a 
car independent of movement of connected motive 
power. With method (5) energy is supplied only 
when the train is in motion and it is to overcome this 
handicap that method (6) was devised. The Baltimore 
and Ohio diner employed method (5), and the Santa 
Fe, method (6), but alterations in the former have 
been made so that the cooling water pump and the ven- 
tilating fans now operate from the battery and thus 
continue the cooling while the car is standing for short 
periods. Schemes such as (2) and (4) require that 
electric power circuits be carried the length of the 
train. While such a distribution system cannot be ap- 
plied in the immediate future, due to the fact that it is 
an immense task to apply such conductors to the num- 
ber of cars involved, it is obvious that the electrical 
comforts and conveniences such as are found in a great 
many homes will ultimately be available to the railroad 
traveler and that this will require a dependable power 
system. Some of the most prominent railway electrical 
engineers forecast the use of such power generation 
and distribution on trains, with the consequent elimina- 
tion ef the troublesome axle-driven generators and 
storage batteries now in use. 

For the immediate future, therefore, it may be as- 
sumed that there are several practical methods of ob- 
taining a cold body, namely, ice carried in an insulated 
compartment and melted as required; absorption sys- 
tems of refrigeration using a stored liquid, gaseous or 
solid fuel supply which may be replenished at will; a 
steam or internal-combustion engine-driven mechanical 
refrigerating plant; or equipment using an axle genera- 
tor as the means of utilizing motion of the car for 
transmitting energy from the locomotive. Although 
the diners now in operation utilize axle generators, it 
is doubtful whether this practice will continue. 

Calculations indicate that from 60,000 to 80,000 B.t.u. 
per hour maximum must be absorbed in order to pro- 
vide effective cooling of a diner or a sleeping car. Ex- 
perience has shown that this requires an input of from 
10 to 13 hp. to a refrigerating plant of the mechanical 
type. The heat to be extracted is calculated as shown 
by Table 3, making due allowance for improvements in 





Table [1[—Calculation of yaw) Extraction For A Sleeping 


Heat through car walls 


ewe e ee eee eee reese eeresesesesesee 


Se. SOU 2 5.5.5. Ehkbs ng adcoS o.d0a ba eGe maces besos ieee 10,000 
SOE TOR TS Bo 8b oo 5 o060.50b ssa n eeeabeerteeanas 30,000 
Passenger radiation (300 B.t.u. per hour per passenger (48) 
CARRERE TREAD 1) 2 0:56:06 40.06:b0 24 oD A anal: «6bas 14,400 
POWGP GE DOE icc 6008 see 0 sot Uie ETE. (akdh sae caedsaeie 1,500 
1.088 i QPS TGS <nccdcctceccccnccdesnenesséWenes 0 e000 2,000 
Total «sich ods cadets 034 teanetks tseeeressedntasce ween 68,900 





* Based on following conditions: External temperature, 95 F.; internal 
temperature, 80 F.; time, 2:00 to 4:00 P.M.; average train speed, 30 
m.p.h.; maximum conditions. 





insulation of the car. Any mechanical system of cool- 
ing must have a capacity equal to the short time demand 
such as is indicated in Table 3, but the total capacity 
of any system using heat absorbing material, such as 
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ice, may be based on an integration of the demands 
throughout the complete run of the car between re- 
charging stations. 


Problems to Be Solved 


There are a great many problems to be solved. Who 
is now able to forecast the best method of refrigerat- 
ing, of arranging units, of supplying energy, and of in- 
sulating cars? These questions can be answered only 
by experience, and trial installations such as have been 
made have already advanced the available knowledge 
considerably. It is highly probable that the resulting 
research will materially reduce the amount of steam 
used for heating, through the use of double windows 
fastened in place and carefully sealed, through differ- 
ent materials and methods of blanketing the car, and by 
better heat transmission from the steam pipes to the 
air. This factor alone, if accomplished, will represent 
a considerable saving to the railroads. 

Many railroads are interested in air conditioning, but 
few feel that the weight, cost and complication of the 
present types of mechanical refrigerating units can be 
justified. It is one thing to apply such a system to a 
car, but it is an entirely different matter to train an or- 
ganization, scattered over the country, in operation and 
maintenance so that the equipment will function con- 
tinuously and efficiently. The problem is not alone that 
of the railroads, but involves the heating, ventilating 
and refrigerating engineers of the country, by whose 
efforts simple and reliable equipment can be developed. 
Preference will be given to those systems which employ 
the minimum number of working parts, the lowest op- 
erating expense, and a minimum of space. 


Industrial Electric Heating 
For Railway Shops 


(Continued from page 62) 


ans AR BAUR SE TOI, 65 6 0:66-06:56:06. 05044 bo 066 4Si0 4: d0)s/0 $0.008 
IES 55 65 46054-50600 43500 6 66000" Cee mes i re 170 
6b oinicnia bb a 4b eke ba SOSS FARA * OTS 450 
ee ee OO NES 5s 50:0 0 4:4. 0:4.04 06 pe ks eh sgeeseeee $3.60 
Ee NE IN i561 6.d 58 09:05 00.50:5.065064:0, 505400600000 $612.00 


Using fuel-fired furnaces, it was necessary to have a 
man on duty continuously to look after the furnace. 
With electric heat, it has been possible to dispense with 
such help, since the only attention required is on the 
part of the night watchman, who punches a clock along- 
side the control panel for the electric furnace, and all 
he has to do is to note if the indicating lamps are 
burning. This saving in labor is $118.50 per month. 


Summary 





Monthly saving in machining of steel] castings.............+6+ $2,400.00 
Monthly saving in labor of attending furnace................ 118.50 

es NI ss 5 oe pe sie we S bik ae dew $2,518.50 
Momtlsly Gast GE GHCHIC HOWE oc oon ccc ccc cceeesscecceccess 612.00 


There is an additional saving not mentioned in the 
foregoing—that of breakage of tools on account of hit- 
ting of hard spots in the castings. There was no way of 
arriving at this saving except in a very vague manner. 
A great deal less trouble was being experienced, and 
as a matter of fact, it has just about been eliminated. 
As an indication of what this tool breakage, and addi- 
tional grinding and wearing out of tools may amount to, 
the saving in tools, in one case analyzed, amounted tu 
ten times the labor saving. This may have been an 
exceptional case, but it would seem that one could con- 
servatively estimate the saving in tools would at least 
equal the saving in labor, for the entire shop. 

(The conclusion of this article will appear in the 
March issue.—EbITOoR. ) 
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Wabash 4-8-4 type locomotive built by the Baldwin Locomotive Works 


Twenty-Five 4-3-4 Type 
Loeomotives for the Wabash 


HE Wabash recently placed in through-freight serv- 
ice 25 4-8-4 type locomotives which were built by 
the Baldwin Locomotive Works. These locomotives were 





Table Showing the Principal Weights, Dimensions and Pro- 
portions of the Wabash 4-8-4 Type Freight Locomotives 


ee | EE Ck Pen Tsay , 
a ee ee ee Baldwin Locomotive Works 
MINNIE apa asin cd gyea vats Bideica cae a Rh abe OES AO ats 4-8-4 

NEE 3 bos caliccts Sew cI ae oe Freight 


27 in. by 32 in. 
fWalschaert (20) 
ow (5) 


in. 
{Walschaert, 8 in. 
Baker, 9 in. 


ee Ee OP Te Tr renee ae 
Valves, piston type, diameter ............. 

MUIR BEN ooo os his ho ao eee ain 
Weights in working order: 


rte eer ere ery 274,100 Ib. 
SEE CO rn 78,590 Ib. 
ee RE I aah cic cinrars wie iahomneale 101,400 Ib. 
RE NS 0505 oon isin auisieintemeusreie Siete 454,090 Ib. 
een rrr ere 
Total engine and tender .............. 750,600 lb. 
Wheel bases: 
Ee aa als 4 na Satie aise sen wae Ease 18 ft. 3 in. 
rere face eee areas 45 ft. 0 in. 
Total SOONG ANA WARE. ois. .c a ccicicveces 86 ft. 10 in. 
Wheels, diameter outside tires: 
RSLS ec Se iy tree ry tes es 70 in 
a RS ern er wares 33 in. 
TR INS 65 3 oo in.ois Kinison a06 a: staus'e 42% in. 


Journals, diameter and length: 
Driving, main 
Driving, others ........ 
I oe hoes ash sae ao eae ce ae 
Trailing truck, front 
Trailing truck, back 

Boiler: 

MS ete toio sored laxsys sass ON A a ae aes 
Steam pressure 
Fuel, kind 


Brak ke sister seat ataratine Matacere 13 in. by 14 in. 
11% in. by 14 in. 
6 in. by 11 in. 
9 in. by 14% in. 
9 in by 14 in. 


Ext. wagon top 
Be eee ra oe Sem ey 250 Ib. 


Bituminous coal 


Diameter, first ring, inside .............. 86% in. 
Firebox, length and width .............. 144 ft. by 96% in. 
Tubes, number and diameter ............ 49—2% in. 
Flues, number and diameter ............ 214—3% in 
Length over tube sheets ................ 21 ft. O in 
RIN ION og ie oo is a eln NS aioe Bs SIS 96.2 sq. ft 
Heating surfaces: 
Firebox and combustion chamber ........ 369 sq. ft. 
eR ERAS Pe Ae 8 eee 30 sq. ft. 
i a Re eo eer ea 96 sq. ft. 


Tubes and flues 
i EI og a 6.dis. 6 Gihards RAR RK 
Pe Ne ces eae 


4,689 sq. ft. 
5,184 sq. ft. 
2,360 sq. ft. 


Combined evaporative and superheat ..... 7,544 sq. ft. 
Tender: 
ESE ET Te 15,000 gal. 
ee RIN a os cca cis cpa irlaciaeeaieNnienes 18 tons 
Wheels, diameter outside tires .......... 36 in. 
Journals, diameters and length .......... 6 in. by 11 in. 
Maximum rated tractive force ...........0. 70,817 Ib. 
Weight proportions: 
Weight on drivers ~ total weight engine, 
OE” IEE * ox c'e's os s'0is vo cdwa ghee wn ewes 60.36 
Weight on drivers + tractive force ...... 3.87 
Total weight engine + comb. heating sur- 
TODO 4c ccd ind ee bewll Sawowek shes 60.25 


Boiler proportions: ; 
Tractive force + comb. heating surface .. 9.4 
Tractive force X diam. drivers + comb. 


hent. SRHIAG6: 2. <.0la0 des eae 
Firebox heating surface per cent of evap. 

beat. gurtaer oc: 4 .cc obec ea wih ces 9.55 
Superheat. surface per cent of evap. heat. 

ne |) EE RTS OAS FRE IT cn SELLA S 45.52 
Firebox heat. surface + grate area .... 5.14 
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Purchased to replace 4-8-2 
types in through-freight serv- 
ice—Equipped with Type E 
superheater, feed-water heat- 
er, stoker, two Thermic sy- 
phons and power reverse 


—Tractive force, 70,750 Ib. 


purchased to replace 4-8-2 type locomotives operating 
between Decatur, Ill, and Montpelier, Ohio, a distance 
of 272 miles, with eastbound and westbound ruling 
grades of 0.6 and 0.9 per cent, respectively. The loco- 
motives replaced developed a tractive force of 66,568 
ib. The new power is somewhat similar in design to the 
4-8-2 locomotives, except that the four-wheel trailing 
truck permitted a larger grate area (96.2 sq. ft.) than 
could be carried on a two-wheel trailing truck. 

The 4-8-4 type locomotives operate at a boiler pres- 
sure of 250 lb. They have 70-in. diameter drives, 27-in, 
by 32-in. cylinders, and develop a tractive force of 
70,817 lb. They have been designated by the Wabash 
as Class 0-1. The principal differences in design and 
special equipment between the new power and the 4-8-2 
type replaced. is in the design of the boiler and fire- 
box related to substitution of the four-wheel for the 
two-wheel trailing truck. 


Special Equipment on the New Power 


The new power is equipped with American multiple 
throttles, piston rods and valve stems of nickel steel, 
Bird-Archer close-clearance blowoff cocks, Ashton safe- 
ty valves, Detroit force-feed lubricators, T-Z tank-hose 
strainers (right side), and Nathan injectors (right side). 
Five of the locomotives are equipped with Baker valve 
gears. None of this equipment was applied to the re- 
placed 4-8-2 type locomotives, which were described 
in the April, 1930, issue of the Railway Mechanical En- 

ineer, 

" The force-feed lubricator on the right side of the 
Class 0-1 locomotives supplies valve oil to the valves 
and to the cylinders. On the left side, the force-feed 
lubricator supplies car oil, two feeds to each set of 
guides and a feeder to the flange oilers on both sides. 
The operation of the force-feed lubricators from an 
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offset arm at the top of the combination lever of the 
valve gear is of interest. The lubricator on the left side 
is a 24-pint capacity, Model A, with six feeds. It has 
four low-pressure terminal checks and two flange-oiler 
check valves and feed nozzles. The lubricator drive 
arm on all 25 locomotives is 14 in. long and the lubri- 
cator connecting rod is 13 in. long. The installation was 
designed with the stroke at 50 per cent cut-off, and the 
combination lever at 90 deg. with the horizontal. The 
Walschaert gear has a travel of 8 in. and the Baker 
gear, which is installed on five locomotives, has a travel 
of 9 in. On 20 locomotives, with the combination lever 
in mid-position, 32 in. stroke, the distance from the 
vertical center line of the combination lever to the ver- 
tical center line of the cylinders is 49 in. With this 
travel and stroke, the offset arm of the combination lev- 
er is designed for a constant travel of 3356 in. 

With the Baker-gear installation, the distance be- 
tween the vertical center iine of the cylinders and the 
combination lever in mid-position is 50% in. The off- 
set arm of the combination lever is designed for a con- 
stant travel of the lubricator-drive arm of 334 in. 

The lubricator on the right side is also a Model A of 
24-pint capacity: It has four feeds, four terminal checks 
and, like the lubricator on the opposite side, has thermo- 
stat heat control of the temperature of the oil. Its in- 
stallation and operation is similar to that of the force- 
feed lubricator on the left side, except that the length of 
the lubricator-drive arm is 11 in. 

The throttle for the drifting valves is located under 
the smoke box in front of the cylinder saddle. The pip- 
ing for the installation is of double strength and is 
braced to prevent vibration. The installation of the 
piping is such as to drain off all condensation. The ex- 
haust steam is taken for the cylinder castings immedi- 
ately in front of the exhaust stand. 


The Tender 


The tender is of rectangular construction with a 
capacity for 18 tons of coal and 15,000 gal. of water. 





List of Special Parts, Appliances and Equipment Applied 
4 on oo Wabash 4-8-4 Type Freight Locomotives 


IL! OR A es ek eed eee Wabash 
Soa nh EAT SHR SS IEE CRE as Baldwin Locomotive 
. ber new 
RN eT LDS. hi Oma eis aie matee pale ieee reight 
RRR SS yee ae are aor ee a eS ee 4-8-4 
Member BRASS <P OHA bor ait 5's a a's Fe 0 8 RR 25 
Firebox and Boiler 
reas ke Kiocls ug a Un. Ks. 00'e Rhee. Hiae Barco 
IE LN. « gh lata) biccane Wi ben's 01 ose MA ach OO Okadee 
NS 6 a hia alas nd. 0: yep em disabion ea Bird-Archer 
ee Te) er er a Lukens 
5 oe ha ice bo ps iale no SheW aye a Nathan 


Copper bearing steel 
Ohio Injector Co. 


Boiler jacket 
Drifting throttle valves 





Feedwater heater and pump ................. Worthington 
I Fe Pale csd tk wd 0.0 sw ay 0a 48 Economy 
IE ea nt et Ro oN ma a gigas Franklin 
ES ST eer ee eT O’Connor 
NS ras 5 abs «<x 3 eiuicalsio's 3 aeinln ds Flannery 
ener 03,7. 28 20, SERRA. AOA 4 Sargent 
eras CGN Wi egy cane ek ee aS Nathan 
MRE ee e845 a3's bin clk p sis os > whe Nathan 

Ne Sais cine mig ooo, ane ee wigan ho Wem Hulson-Tuyere type 
SLES GRRE Re Oe 8 SSaenaar ee oe Se BS ONT Py Nathan 

SURES NRNUING OIRO on 5 3 oink tip ain evn teien Sellers 

PE ere cols Caesar coos inchs neue eis Johns-Manvilfe 
Piping wee eee tebe rece eect ene e ee neeseens Byers-Wrought iron 
FIER EEL Ce ae! Union A. & R. Co. 
RS gS Co Se eer Se Champion 
sg ena On ae « Gam we tae Oi Ashton 
NEE SES DR A ear Okadee 

Smoke suppressor nozzles .................... T-Z Railway Equip. 
Eee MUmPONNOe VEINS... 5. cece cece ntaase Okadee 

Spark arrester and netting ... Draftac 
ne ee ae eahaaas Lewis special 
SPEC a's cleo scoala Ga owe ones Ashton 
SEES STR ILO Alsco 
ESN odoky oo Wa dd diene bus oohs va Utes ds Hancock 

RN ARPES eRe) oh Sats Fin cca keds vite en Standard-Type BK 
SE NN Sw Ss esl diprereleres « midaies Ashton 

SE ee ee Type E 





Locomotive Firebox Co. 
American Multiple 


‘Thermic syphons 
Ee 





hrottle compensating lever ................. Jones 
Throttle-rod stuffing box .................... Gustin-Bacon 
PE rots Cert pci CS ce bade eecavens Pittsburgh. Steel Prod- 
ucts Co. 
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Nationai Tube Co. 


Flues 


Washout © plugs Nts Bates ahs eal cra a en ee Huron 
I ee epi Os Nathan 
Tc Re and aoc a Latent ai ciara cmrakealaksan k 4d e's OM: Hancock 


Cylinders and Running Gear: 


Back engine truck General Steel Castings 


0. 

ER Shore ste Zola dee ka oes — Steel Castines 
0. 

PN See oe he oo) RES 1 a oe ee American Brake Shoe & 

Foundry Co. 

RN RE SRN he Big 453 een National Bearing Metals 

NINN yO ds bo 8a Sek sass. dsc ied Os dix Carbon-Vanadium Steei 

NE hoses Me edo hauasy salons OS nie Bu ole Cibsdneiece Sia os Commonwealth 

NS ce ee ene Carbon-Vanadium Steel 

0) a SE ee ee rt ae Laird 

IE MOUND ooo coc Scien wc. « oxteid saints ata Laird 

EIEN 2 iho atoice Sika kb cag nic ore kes cee an Laird 

IN Schnee hilt ee es Seis dvges-aee ark trek Cast steel 

Cylinder and valve bushings ................ IHunt-Spiller 

Cylinder and: valve packing ................. Hunt-Spiller 

I I 0 ors cic. She bs 4 weed wee . Okadee 

Ce BONO FOIE oon ain iain sisisioe ces iv awae es Okadee 

BOEIVIOS TOME GONE ono oie  ciesiec ce nace ven Sivyer Steel Castings 
0. 

Driving box lubricators .................... Franklin 

Drawing box apreamere.. 3. ... . ss cae dnsenees Alco 


es Sees alias. Ma abate abehalso neces <atalo ae ae 2 Carbon-Vanadium 


Driving axles 


ee 
I IID ae ess ae ates, ene glare eee 6 — Steel Spring 
to) 


I Ne i onc ew gee dia | aoa OK a Detroit 
Front engine truck 
Front engine—truck centering device 


co 
Union Steel Castings 
te) 


ee Carnegie 
Lateralmotioh Gevice ... 0... cece ccc ons co 
Lepemetor, NYGTOMete . . ... ... oo... sca woe e cn Nathan 
Lubricator, mechanical OR ee 
Ee ee ene ae ~— Metallic Packing 
0. 
UE ONIN oo nes ine sae pate actowee Franklin 
Or rs nah ete ti ds eh ce de a ee oe Alemite 
OMRON nooo oak ons Sins ee vance mbar Alco 
ee ES See ee ee Carbon-Vanadium Steel 
Running gear lubrication .................... lemite 
re ocd RE So ene es eee Railway Steel Spring 


INNO rte ra artes ais Cua vaiic, Sy ing ee ee eee 


0. 
Walschaert (20), Baker 
(5) 


Cabs and Miscellaneous: 


SE ga en ea Ashton 
WIM a Da ig org Reg a ng De RSoees Edna 
PIII cos oso ty. SU etal oe ee Viloco 

MIN te te tat teats dass ob yAards cen mntol Westinghouse No. 6 ET 
TOPRMG-OUONTIOR © on oivceisc eck ce nic se saa eeween American. WN-5 
MEN Soro ct x eis vs, ele soho, x eine raie Ryerson 
EES © ae ie Ae ae a ING irl Gustin-Bacon 
COMER RRS Sie TEES ek aoa See De ge Prime 
ee en ee Prime 

RNIN OORT ROE oS oie aka cece nae neces Ashcroft 

Draw bars, engine and tender ............... Franklin 


National Malleable 
Castings Co. 
— Steel Castings 


Engine coupler 


Front bumper 


0. 
Pyle National 
Pyle National 


Headlicht equipment ........................ 
Markers, classification lamps 


| ARG Mit teicher wll A cea mae Re > Mountain Paint & 
Varnish Co. (20) 
; Duco (5) 
ME NN iss inde gars hea ae ema iart Re Dame Franklin 
Rerailers 2 Buda 
WN es sph os ely ag ae asain rate ede oasggio ak Graham-White 
IMI 6 Saba hare, Setar and ac, user eine CAL Vapor 
WIR he ih irl epee Sy, cn oe eae — Steel & Wire 
0. 
Tender: 
a Western Ry. Equip. Co. 
Nr ris rihe.n 25 Fb als tories, cicero Ww iner 
Engine and tender connections ............... Barco 
eS ee anne Symington Co. 
UES FI EE ec soo oda c ok kb a oS can Lukens, copper-bearing 
stee 
A RE eee eee ee ee Gustin-Bacon 
ERE OSE POTRUMOUS ares. 56.6 3 0 0.0 kode see Ties 
TEI nS opr rs arasiiis % gk RRA Pens ASE Everlasting 
UM 5 rea a Ss vcavnraie «basa ie We National Malleable Cast- 
: ings Co. 
Tender coupler centering device .............. Union Metal Products 


VI I oc Sine oi 5 , oho Sa kw mente 


0. 
General Steel Casting 
0. 


i er ae Symington Co. 

Tender journal-box dust guard .............. . H. Sharp 

Tender journal-box wedges ................. Railway Devices Co. 

WEEN GEIR ce te oh hs oem ce ce General Steel Castings 
: , Co. 

Tender-truck side bearings .................. W. H. Miner 

I I certs ee he ac ae pen Steel Works 

0. 





It is carried on two six-wheel cast steel trucks having 
36-in. wheels with 6-in. by 11-in. journals. The water- 
hose connections between the tank and locomotive are 
provided with T-Z tender-hose couplers and strainers. 
The tank is constructed of copper-bearing steel. 


One Hunprep Years Aco.—The “Best Friend,” the first loco- 
motive built in the United States for service, successfully at- 
tained a speed of 35 m.p.h. on December 14, 1830, on the South 
Carolina [now part of the Southern] while running light. 


February, 1931 











Locomotives Ordered in 1930 


Reflect Business Depression 


NLY 440 locomotives were ordered during 1930 
for service in the United States. This number 
is the lowest since 1921 when 239 were ordered and, 
as shown in Table I, is the third lowest total number 
of locomotives ordered for domestic service since 1918. 
On the other hand, Canadian orders for 95 locomotives 
is an increase over the number ordered in previous years. 
With the single exception of the 98 locomotives ordered 
in 1928, the total orders placed in 1930 exceeded 
those of previous years back to 1920. The business de- 
pression is reflected in the total of 555 locomotives 
ordered from builders on this continent, including those 
for export, which is the lowest number ordered in the 
past 30 years. The explanation is found in the past 
year’s trend of railway traffic and earnings; the de- 
pressed condition of railway business has forced rail- 
way executives into vigorous programs of retrench- 
ment. In such a state of circumstances equipment buy- 
ing, along with other railway purchasing, was no doubt 
held to the irreducible minimum. 
It should be pointed out, however, that modern loco- 
motives are far more powerful and far more costly than 
those of the days when yearly orders totaled thousands. 


Modern Demands Have Made Some Types Obsolete 


Table II shows the types of locomotives ordered dur- 
ing 1930 for service in the United States and Canada, 





Table I—Orders for Locomotives Since 1918 


Year Domestic Canadian Export Total 
DES, code oeeidangxauslessateeae 2,593 209 2,086 4,888 
EE Err an or 214 58 898 1,170 
ene LE pret Sets: 1,998 189 718 2,905 
eee er eerste ee 239 35 546 820 
BEE. vhs asthe by cad are besikaeen ee 2,600 68 131 2,799 
or ors va sa ge 1a adi unas Se oT 1,944 82 116 2,142 
PI 8 Sd dss xo dbe eval bode Meee Seto ae 1,413 71 142 1,626 
BUMMER). <x. g.05 Suhue So,» a.dueeiacs se awe ate we 1,055 . se 209 1,274 
PV ae Gen ne te bres rl 1,301 61 180 1,542 
1927 ee PE re et ey | 734 58 54 846 
1928 ses 9 co WOE Sick, wld ak ela aaa a 603 98 27 728 
1929 ep * 5 sate hip Reet odeoacetenttars 1,212 77 106 1,395 
1930 oie kccaiera cetarcetievaia aaa 440 95 20 555 


and built by North American builders for export. Of 
some interest in connection with the information given 
in this table is the demise of three types of locomotives 
which were once popular in this country; namely, the 
American 4-4-0 type, the Atlantic 4-4-2 type, and the 
Mogul 2-6-0 type. No four coupled locomotives have 





been ordered for railroad service during the past two 
years. One 4-4-0 type was ordered in 1928, 2 in 1927 
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Union Pacific three-cylinder 4-12-2 type locomotive, built by the American Locomotive Company 


Railway Mechanical Engineer o 


Total domestic orders lowest 
since 1921 while Canadian 
orders increase — Timken 
roller-bearing and D. & H. 
500-lb. pressure locomotives 
feature year’s construction 


and none in 1926. No Atlantic 4-4-2 types have been 
ordered since 1925. None of the 2-6-0 type, formerly 
popular in freight service, have been ordered for rail- 
road service since 1928. Orders for Mogul locomotives 
have been steadily declining since 1920, when the tabu- 
lation as shown in Table II was first published in the 
Railway Mechanical Engineer. The 4-6-4, the 4-8-2 and 
4-8-4 types are being largely ordered for passenger serv- 
ice, and the four- and five-coupled types with two-wheel 
engine trucks and four- or two-wheel trailing trucks, 
for freight service. 

Orders in 1930 for eight-wheel switchers exceeded 
by 50 per cent the total number ordered of any other 





Table Il—Types of Locomotives Ordered in 1930 





Type Railroad Industrial Export Total 
as sai SAS. Siena : 0 32 2 34 
eMart. ce ou see 0 1 0 1 
SSA SRB atari aire 6 10 0 16 
ie Sirsa) os ok ein eas 0 1 0 1 
Rhy nce-s ise eee vik Ak Week can 141 1 0 142 
MN Ei is. a: cscueve Sinnatend 1 0 0 1 
Sei Sci OStaed, pK GR blade hee adie 0 1 0 1 
ID otic oc a a a Wh hw 23 0 1 24 
2-8-2 . 12 3 5 20 
ED es aes Dae 10 0 0 10 
i. = Saar 14 0 0 14 
ee 12 0 1 13 
os in ove 70 0 0 70 
Articulated ....... 22 1 0 23 
NE Seca 5 263 iw eae + RASS E Ala are 0 0 1 1 
NE Sana Anne ty ere 9 0 1 10 
eens can Nod piv oees ee 72 0 0 72 
heli Sie RIES PRRs Get ae: 5 4 0 0 4 
4-8-2. 11 0 1 12 
ea er ee 12 0 0 12 
eee Pace 25 0 0 25 
Oil-electric or gasoline .. 5.6 15 4 25 
| aa oe 19 0 4 23 
Unclassified ....... 0 1 0 1 

469 66 20 555 
type. The 141 switchers ordered composed over. 30 


per cent of the total orders placed by the railroads. 
The Van Sweringen lines were the buyers of the 
largest number of locomotives during 1930, their com- 
bined purchases totaling 130. Of this total the Chesa- 
peake & Ohio ordered 105, the Pere Marquette, 15, and 
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Locomotive orders from 1901 to 1930 


the Erie, 10. Other large purchases were made by the 
New York Central, which ordered 65 (30 for service 
on the New York Central, 10 for the Cleveland, Cin- 
cinnati, Chicago & St. Louis and 25 for the Boston & 
Albany), and the Union Pacific System, which ordered 
15 for the Oregon Short Line and 10 for the Union 
Pacific. The Chicago Great Western ordered 21 loco- 
motives during the year while the New York, New 
Haven & Hartford purchased 10 electric locomotives. 
The continued trend toward the modern wheel ar- 
rangements is illustrated in Table III, which shows the 
orders placed since 1922 by the railroads in the United 
States and Canada for the principal types of steam and 


this locomotive appeared in the June, 1930, issue of 
the Railway Mechanical Engineer. This locomotive, up 
to the middle of November, has been operated in New 
York Central freight service, Pennsylvania freight and 
passenger service, and Chesapeake & Ohio freight and 
passenger service. The mileage at the termination of 
the Chesapeake & Ohio test was 32,893 miles, of which 
14,999 were operated in passenger service. It is planned 
to continue these demonstration tests for 100,000 miles. 

The tests thus far indicate that the roller bearing 
provides a means of developing a locomotive which is 
suitable for both freight and passenger service. The 
Timken locomotive was not designed for heavy drag 








Table 11]—Orders Placed by the Railroads in the United States and Canada During the Past Nine Years, 
for the Principal Types of Steam and Internal-Combustion Locomotives and Rail Cars 


Year 2-8-0 2-8-2 2-8-4 2-10-2 2-10-4 4-6-2 
WS ae eae helen’ 73 1,231 0 157 0 299 
Eee 71 534 0 167 0 194 
SE ear 61 582 0 31 0 167 
isc area's <5 17 247 25 115 10 93 
Da KE Sicha e s ss0k 31 220 70 25 0 193 
ES eee 9 71 82 17 47 49 
EE cere ae 6 55 42 15 46 7 
EE EER ERE 7 79 50 22 52 13 
1930 23 12 10 12 70 9 


Diesel 


Articulated Oil-elec- Rail 
Gays As 


~ tricor Motor- 





= 
4-6-4 4-8-2 4-8-4 Simple Compound Total Gasoline Cars 
0 158 0 0 116 116 0 49 

0 140 0 0 53 53 0 71 

0 113 0 4 30 34 0 112 

0 235 0 21 1 22 14 136 

15 326 22 0 a7 17 15 135 
59 30 61 22 0 22 13 164 
35 151 63 28 0 28 a 163 
115 249 172 58 10 68 61 132 
72 11 12 12 10 22 6 53 








internal-combustion locomotives, and rail cars. Al- 
though the figures showing the orders for types placed 
during 1930 can hardly be used as examples to indicate 
trends in locomotive design, still it is of interest to note 
that the orders for 2-10-4, 4-6-4 and articulated types 
compare favorably with those of preceding years. Of 
the articulated types ordered, 12 were single expansion 
and 10 were compound. 

Three railroads, as shown in Table IV, ordered lo- 
comotives of the 2-10-4 type. The ten of the 2-8-4 
type were ordered by the New York Central for service 
un the Boston & Albany. The 72 of the 4-6-4 type and 
12 of the 4-8-4 type listed in Table III were distributed 
among eight roads, as shown in Table V. Forty-five 
of the 4-6-4 type, or 62.5 per cent of the total of that 
type ordered, were purchased by the New York Cen- 
tral. The orders for the twelve 4-8-4 type locomotives 
were divided between two railroads, 10 being ordered 
by the St. Louis-South Western and two experimental 
locomotives for the Lehigh Valley. 


Outstanding Locomotives Built During 1930 


Three designs were completed and placed in opera- 
tion last year which were advance steps in the efforts 
to secure increased capacity and improved efficiency 
with the steam locomotives. The first of these designs 
was the 4-8-4 type roller-bearing locomotive built for 
the limken Roller Bearing Company. A description of 
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service, but it has handled trains comprising 132 cars, 
totalling 9,864 tons, excluding the locomotive, starting 
the train without difficulty. The valve events are not 
proportioned for this heavy drag service. Reports re- 
ceived from various reliable sources indicate that the 
Timken locomotive is performing exceptionally well in 
heavy passenger and fast freight service. 

The second locomotive of unusual design placed in 
service last year was the Delaware & Hudson 2-8-0 
type locomotive carrying 500 lb. boiler pressure. This 
locomotive named the “James Archbald,” is the third 
of the high-pressure series of locomotives being de- 
veloped by that railroad. It was described in the July, 
1930, issue of the Railway Mechanical Engineer, page 
387. No reports relative to the performance of the 
“James Archbald” have as yet been made available. 
The locomotive has been operating regularly in freight 
service since its delivery in April, 1930. 

The 40 heavy 2-10-4 type Chesapeake & Ohio loco- 
motives referred to earlier in this article were ordered 
in January of last year and delivered in September and 
October. These locomotives, which were described in 
the November, 1930, issue, page 614, are the largest 
and most powerful two-cylinder locomotives ever built. 

The Baltimore & Ohio has recently placed in service 
four locomotives, the designs of which are of unusual 
interest. Two of the locomotives are 4-8-2 types, one of 
which has a radial-stay firebox and the other a water- 
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tube firebox. The other two are 2-6-6-2 types, single 
expansion, one having a radial-stay firebox and the 
other a water-tube firebox. All four locomotives operate 
at 250 lb. pressure. The articulated locomotives have 
70-in. drivers. Descriptions of these locomotives will 





Table IV—Orders for Locomotives Having Two-Wheel En- 
gine Trucks and Four-Wheel Trailing Trucks 


Tractive 

Road Type No. at Weight, Ib. force, lb. 
Bess,. & Lake Erie . ......:. 2-10-4 503,290 109,935 
2-10-4 3 506, "970 109,935 

Boston @: Abang. si... 5050s 2-8-4 10 396,100 81,400 
Chesapeake & Ohio .......... 2-10-4 40 566,000 106,584 
Chi. Great Western 2-10-4 21 460,200 7,900 





appear in an early issue of the Railway Mechanical 
Engineer. 


Six Oil-Electric Lonsdale Ordered in 1930 


Only. six locomotives with internal-combustion power 
were ordered by the railroads last year. Three of these 
were designed to utilize three sources of power ; namely, 
oil engine, overhead trolley or third rail, and storaye 
battery. Two of these locomotives were ordered by 
the New York Central and the other by the Chicago, 


Table V—Orders for Locomotives Having Four-Wheel En- 
gine Trucks and Four-Wheel Trailing Trucks 








Tractive 

Road Type No. ordered Weight, lb. force, Ib. 
Boston @ Albany oockccasc sees 4-6-4 5 356,500 55,320 
4-6-4 10 355,200 55,400 

Canadian National ............ 4-6-4 5 356,400 43,300 
Canadian Pacific............... 4-6-4 10 350,900 45,200 
Sp RR ORE 6. SE Pe ens 4-6-4 | ae Cee eto 
Ee ere 4-8-4 1 425,000 66,400 
4-8-4 ae 426,000 66,700 

DN CMS 2 iii. be Rees 4-6-4 2 312,590 41,300 
New York Central .....:..5. 4-6-4 ee see ate 
St. L. South West 4-8-4 10 425,000 61,500 
Rock Island & Pacific. They are rated at 1,665 hp. 


and weigh 257,000 Ib. and 254,300 Ib. respectively. The 
Chicago & North Western, Chicago, Burlington & 


Kentucky & Indiana Terminal 0-6-0 type switching locomotive built by Lima Locomotive Works, Inc. 


Quincy and the Canadian National each ordered one 
internal-combustion unit. All six of these locomotives 
were ordered for switching service. 

Last year’s orders for this type of locomotive, as 
shown in Table III, came very close to the low record 
of four in 1928. Orders for 61 in 1929 constitute the 
best record thus far established. However, the orders 
placed last year by the railroads amount to only 24 per 
cent of the total number of internal-combustion loco- 
motives ordered. Fifteen oil- or gas-electric locomo- 
tives were ordered by the industrial concerns, and four 
were ordered for export, a total of 25 locomotives. 


Orders for Rail-Motor Cars 


The railroads in the United States and Canada or- 
dered 53 rail-motor cars and 9 trailers during 1930. 
As with other types of equipment, this marks a decided 





Table VI—Power Plant Capacity of Rail Motor Cars, 


U. S. and Canada 

Horsepower 1925 1926 1927 1928 1929 1930 
IDO TRGAIRNS . os. 6 oe ose ss Oe a ed 13 14 2 5 6 2 
Over 100. to and including 125....... 5 7 = 1 3 af 
Over!125"to and including 150.....,. 9 ihe ite 4 1 oa 
Over 150 to and including 175....... 20 1 oi 1 a ‘cs 
Over 175 to and including 200....... 49 3 3 1 By 
Over 206 to and including 250....... 36 65 43 13 2 av 
Over 250 to and including 300... ; 2 26 76 64 15 7 
Over 300 to and including 350.......  .. me ie 30 2 2 
Over 350 to and including 400.... 2 iv - 18 64 25 
Over 400 to and including 450... : 4 g 7 6 2 - 
Over 450 to and including 500..... 11 1 4 5 : 
RE ee Serre a : ‘ 8 15 30 17 
Unclassified 24 1 ; 





recession in the number of motor cars ordered in previ- 
ous years. The number of rail-motor cars and trailers 
ordered during the past four years is shown in a table 
listing the types of passenger equipment ordered, which 
is included in an article elsewhere in this issue, review- 
ing the freight- and passenger-car orders in 1930. 
Although the number of cars ordered is relatively 
small, an analysis of the orders according to power- 
(Concluded on page 76) 





Minneapolis & St. Louis 72-ft. mail and baggage car powered with a Model 148 400-hp. Electro- Motive oil engine—Car 
built by the St. Louis Car Company 
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Katy Builds 
70-Ton Gondolas 


HE Missouri-Kansas-Texas Lines ‘is building at 

the Denison (Texas) car shops 500 all-steel, solid- 
bottom gondola cars. The cats are primarily designed 
for the hauling of chat, sand and gravel, of which a 
considerable quantity is handled by the railroad and for 
which suitable heavy equipment has not been available. 
The cars are made entirely of steel, except the floor, 
for which 234-in. black gum creosoted decking is used. 
Copper-bearing steel is used throughout the car in all 
steel plates and pressings. The body of the car has an 
inside length of 41 ft. 3 in., inside width of 9 ft. 3 in., 
and an inside height of 4 ft. 8 in. The center sills are 
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End-view of car showing modern equipment, including bot- 
tom-operated swivel butt coupler 


made up of two 40.3-lb. A.R.A. center-sill sections with 
a %-in. by 24-in. cover plate of copper-bearing steel. 
The side sills consist of 10-in., 30-lb. structural chan- 
nels. Crossbearers and cross-ties consist of 5/16-in. 
copper-bearing steel pressed diaphragms. ‘The sides are 
%-in. thick copper-bearing steel and are braced by eight 
5/16-in. pressed copper-bearing steel flanged U-shape 
posts. The side and end plates consist of 5-in. by 


3¥%-in. by %-in. bulb angles. 





In building the car, every precaution was taken to 
assure long life of the steel members by the use of rust 


preventative material. The whole underframe was 
painted with car cement and the top surface of the un- 
derframe covered with three-ply roofing paper laid in 
car cement of trowel consistency. All metal joints were 
laid in red lead and all crevices were thoroughly filled 
with the same mixture after the parts were assembled. 
The cars have a capacity of 140,000 lb., a load limit 
of 161,100 lb., and a light weight of 48,900 lb. The 





Assembly operations underway at modern-equipped steel 
car shop of the Katy at Denison, Tex. 


cubical capacity, level full, is 1,780 cu. ft., and 2,250 cu. 
ft. when heaped. 

The trucks have cast-steel side frames with journal 
boxes cast integral and are of the Dalman design with 
one-level springs. E.S. Woods forged-steel truck roller 
side bearings are applied. The truck frames have 
Mobil, Type A, brake-hanger brackets. The wheels are 
33-in. rolled steel Multiple-wear wheels. 

Waugh No. 403 draft gear is used in connection with 
Farlow attachment and Symington swivel-butt couplers ; 
the couplers are of the bottom rotary-operated type. The 
cars are also equipped with Dreadnaught steel ends and 
Union centering devices for radial couplers. 

Particular attention was given to the piping of the cars 
and, in order to eliminate threaded joints, the brake pipe 
is welded. It is secured by Wright pipe clamps. 

Ureco hand brake is used and the brake step is of 
metal furnished by the Morton Manufacturing Com- 
pany. 








An efficiently-designed car which will earn revenue for a long period with little maintenance 


Railway Mechanical Engineer 


1931 
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Machine Tools and Shop 


Equipment Ordered in 1930 


URING the past year 84 railroads in the United 

States, Canada and Mexico, representing 88 per 
cent of the total route mileage of the North American 
Continent, reported the purchase of 2,316 units of ma- 
chine tools and shop equipment. This total is 374 units 
less than the total number purchased during the pre- 
ceding year when 88 railroads, representing 89 per cent 





Machine Tools and Shop Equipment Purchased 
Over a Seven-Year Period 
1930 1929 1928 1927 1926 1925 1924 


Lathes 
pO ee re ee 2s 326 26m 2 47 35 
MNES hid carts clare, Pataca a xs eeteeice ee 84 134 115 149 236 178 209 
» | RG Pee cere mater egae tr Miner ree: a @. 3 33. 55 os ve 
MN ora Saas i ate sche eee 246025 11 14 32 34 2 
Drill Presses 
| RS CORI Pree eee ore | a ef | 
Verticnl and others: . ...00ss.00s00 35 121 63 92 203 114 107 
IE 5.0.53 hide bot ais cb nla eae 13 19 iz 23s. 3 2 # 
oN ee re ene ee 2 63slCUlU Sl SCS 70. 74 
ES one resets ae wn tis cone 2 11 6 8 7 9 13 


Boring Mills 
Horizontal 7 
WEEEEE GOO DIBECE 6c 6 cc05000% 31 53 46 49 93 56 664 
Milling Machines 
RR a een 2 a 5 8 26 15 18 
Horizontal and others .......... 16 53 24 19 37 23 32 
Grinding Machines 


CEs ocaw sense oe eson eaen 2 8 13 10 20 9 13 
DME, Shick s Ciedienseaneeatel 8 i' a 2am hUs:.lLClUw 
Oe er er re 27 #10 10 22 1 17 


1 a 
Double end, tool and others...... 182 258 224 236 346 232 190 
Metal cutting saws 35 1 
Portable boring, facing and turning 
TOC Ss 55 0.0.4 0 0\ci0 se eben 045 29 30 34 29 980 #458 51 
Bolt threaders and cutters a 
Pipe cutters and threaders......... 22 50 35 45 66 40 .42 


Presses 
MM) uihieeescne souk beasteieae 20 13 ~ 17 24 22 = 20 
eee tere ear 30 633 50 42 74 60 58 
Hammers 
I ose i Bhi idinse) avelnatniete atenn ene 7 18 ig «637 0CS 34 19 


Other power 
Forging Machines 


PMR 5 i525 is iuGWonsanih saa 4 5 2 9 5 6 11 

MNT ciesle gives cs dso adeno een 3 20 3 5 20 6 12 
PROD hod Oba oa aces 4sal eee 3 10 10 4 30 15 13 
PRUNING a 15 Asergcdsoraraicos- mis ionare paler inset ate 3B Ss &# @ Rm a 8 
Combination Punch and shear..... 8 16 16 26 39 «33 22 
Flue Shop Machinery 

I NE ow 5.0 ohn \Gmpaleeressiecs 5 7 9 12 16 7 ZZ 

ee OP ee mee a oe 4 20 14 24 11 19 32 
Boiler Shop Machinery 

NG ores Cova 4's eis sie aha ee 1 6 9 4 17. 21 17 

MME GUBINE 0.6 oes ois, bic enwnes be 3$ i2 9 9 14 > 2 
RRS AES Bie ea nee mee ery i2 37 7 5 15 8 
SEE. eacdinouincs als hich eouee ee ay we SelhUSrl CIC 
Furnaces 

BO FAS eale atc inies So ncaa Sou eraheintora 32 32 of 33 68 63 

Electric and others ............ 27 118° +43: 27 18 96 
Woodworking Machinery 

ee a, rar 12 9 10 

ES Pe SE res ra 5. 8 2a. an 16° 33 

Surfacers and jointers .......... 3 a ba 2 iT 

IN, aye 6 0 0:0 9.65.0 wars erat 4 13 7 5 11 11 12 

Wood cutting saws ............ 1s 3 33 57 93 64 62 

RR eR A ree ee 2 @ 2.2 3 44 32 


Overhead cranes 
Car and loco. hoists and drop tables 40 65 60 63 24 14 
Hoists 

ors. kb. Co raw Sod SLE REO os. 6. 75. S53 116 101 


NN ECO Ce eT oS ify 46 7-36 S451 

ES 8s 5 cred eos dein isle oases oe ee ee | ee: | 
Trucks 

NEE wide cade nientae cweenanee 72 6k, OO: SSCS C14 


hve Sia saa eieiae wr 54,5 care teeaee eee 66 126. 45 38 76 . 17 
Trailers 
Air-brake test racks 
Air compressors : 
ER eer rr te 115 124 101 122 138 27 
leetei®. WOMIEEE ccs oo ec0s.0 00 soe 69 96 72 46 158 110 





of total route mileage of the continent, placed orders 
for 2,690 units. 

The 2,316 units ordered in 1930 also represents a de- 
crease of 61 units under the purchases-.of 1928 when 
87 railroads, representing 85 per cent of the total route 
mileage, placed orders for 2,377 units of this type of 
equipment. Although the purchases of last year fell 
below those of the preceding two years, they represent 
an increase of 44 units over the orders placed in 1927 
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when 99 railroads, representing 88 per cent of the total 
route mileage reported their orders. Compared with the 
purchases of 1926 when 97 railroads, representing 84 
per cent of the total route mileage, purchased 3,457 
units of this type of equipment, the 1930 orders repre- 
sent a decrease of 1,141 units. 

Although the general trend in the purchases of this 
class of equipment during 1930 was downward, the or- 
ders placed for several types of machine tools closely 
approximated the number purchased during the preced- 
ing year. Of these, the number of orders placed for 
wheel presses was the most outstanding, 24 being order- 
ed last year as against 25 in 1929. Orders for portable 
boring, facing, and turning machines which were placed 
last year, number 29 as against 30 for the preceding 
year. It is noteworthy that the 1930 purchases of vari- 
ous types of presses exceeded those of the preceding 
year, 50 of these machines being bought in 1930 as 
against 46 in 1929. The number of power hammers 
purchased during 1930 closely approximated the number 
purchased during 1929, 20 of them being bought last 
year as against 23 during the preceding year. 

Although, as a class, there were fewer forging ma- 
chines purchased during 1930 than during the preceding 
year, the railroads bought 4 bulldozers last year as 
against 5 in 1929. The orders for flue welders in 1930 
numbered 5 as against 7 in 1929, while the orders for 
various types of blowers last year numbered 37 as com- 
pared with 40 for the preceding year. In orders placed 
for woodworking machines, surfacers and jointers 
alone exceeded the 1929 orders, 23 such machines being 
purchased in 1930 as against 16 in 1929. 


Material-Handling Equipment 


During the past year there was an increase in the 
purchases of air and chain hoists, but a decrease in the 
purchases of electric hoists. The only group of equip- 
ment which showed a marked increase in purchases 
during 1930 was that of electric trucks, gas trucks and 
trailers, although individually the orders placed for gas 
trucks during 1930 were considerably less than the orders 
placed in 1929. The orders placed for electric trucks 
increased slightly, while the number of trailers ordered 
was practically double the number recorded for 1928. 

*x* * * 
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Geo. M. Sittig 
Lake Erie 4-6-2 type locomotive built at 
Schenectady, N. Y., in 1913 
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T a meeting of the Central Railway Club 

of Buffalo on November 13, 1930, T. V. 
Buckwalter, vice president of the Timken 
Roller Bearing Company, presented a paper 
entitled, “Roller Bearings for Locomotives 
and Freight cars.” Essentially the same paper 
was presented a month later at a regular meet- 
ing of the Railway Club of Pittsburgh. That 
the presentation of this paper before these 
two organizations was received with a great deal of in- 
terest is evidenced by the fact that a number of ques- 
tions bearing upon the design, operation and future 
possibilities of this type of equipment were asked. An 
abstract of the paper was published in the Railway Age 
for November 29, 1930 on page 1177. A complete de- 
scription of the Timken demonstration locomotive was 
published in the June, 1930 Railway Mechanical Engi- 
neer on page 316. Many of the questions that were 
brought up in the discussion at the two railway clubs 
mentioned are of such general interest that a selected 
group of these questions have been taken for publica- 
tion in this:article. (The questions in each case were 
asked by members on the floor and, for the information 
of the reader, all of the answers were given by Mr. 
Buckwalter.—EDITor. ) 


Discussion at the Central Railway Club of Buffalo 


Question: Is the application of roller bearings to 
locomotive rods contemplated ? 

Answer: It is recognized that the rod is an ap- 
plication requiring considerable study. In fact, it is a 
study by itself. There was a certain amount of un- 
certainty in building a roller bearing. It was decided 
to attach the wheels first and apply the bearings to the 

_roads at the expiration of 100,000 miles. There is a 
small locomotive which has been operating since last 
April equipped with roller bearing rods and the serv- 
ice to date has been satisfactory. 

Question: In connection with the application of 
roller bearings to main and side rods, particularly at 
the back end of the main rod, what means are you 
going to employ to lubricate the bearing? 

Answer: The application of roller bearings is a dif- 
ficult problem inasmuch as a stationary housing is not 
available which may be readily extended to provide a 
reservoir for lubricant. The oil available for side rod 
application is considerably reduced as compared with 
an axle application. The experience available on a 
small locomotive and on. stationafy “engines indicates 
that lubricant is retained in a more satisfactory, manner 
than? would be apparent on the surfacé., ~The. prob- 
abilities are that a special lubricant will be. advisable 
for side-rod roller bearing applications: 

Question: Have you had any hot bearings onthe 
Timken roller bearing locomotive so far?. ~ 


A 


_Answer: There has been no trouble with thé.roller. 


bearings. However, soriie- troubles were’ experiericed 
with hot rod bearings on the original runs. . The orig- 
inal installation comprised the conventional press-fitted 
rod bushings. The original installation was apparently 
slightly out of tram and the wide disparity between 
roller bearings on the axle and the plain bearjngs on 
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summary of selected questions and 


answers bearing upon the design, oper- 
ation and future possibilities of this 
type of equipment in the railway field 


the rods led to the severe punishment of the latter. 
This is apparently due to the facts that the roller bear- 
ing surrounds the axle 100 per cent and has tremen- 
dously greater capacity than the side-rod bearings. A 
slight inaccuracy in tramming led to the punishment 
of the latter. The trouble with the side rod bearings 
was eliminated entirely by re-tramming and by the use 
of floating bronze bushings. 

Question: How many miles is this roller bearing 
locomotive expected to run before requiring repairs 
or renewal to the roller bearings? 

Answer: That is a difficult question to answer. Our 
expectation is that the bearings will have a life in ex- 
cess of 250,000 miles. This is based on our experience 
with heavy loads sustained 24 hours a day after a 
period of years in steel mill service. It will be recalled 
that roller bearings in steel mills are still operating after. 
rolling 400,000 tons of steel, 17 passes to the ton, or a 
total of 7,000,000 tons of steel having passed over the 
bearings. Our expectations are that some bearings may 
fail in 250,000 miles; that some bearings will operate 
for 1,000,000 miles. It would not be surprising if an 
average life of 500,000 miles would be obtained. 

Question: What is the special method of crowning 
used in connection with the floating split bearings? 

Answer: We line the rods with a steel liner made 
cut of exceptionally hard steel and that liner is reverse 
crowned, the radius of the crown being equal to the 
spacing between the drivers—roughly, 77 in. The float- 
ing bronze bushing is crowned to correspond with these 
liners in the rods. The bore of the bronze bushing is 
parallel and fits the pin. The theory is that the floating 
bushing alines itself with the reciprocating motions of 
the rods and allows the pin to get a full contact with 
the floating bushing. 

Question: How are the shoes and wedges fitted? 

Answer: Pounding occurs only in the presence of 
lost motion. A pound cannot develop on closely fitted 
surfaces. It is not possible to strike a blow without 
first lifting the hammer. The roller bearing has a very 
slight movement and the piston thrusts are sustained by 
a complete steel train of parts. The lost motion in the 
bearing itself is negligible, the looseness within the bear- 
ing being so slight as to be completely absorbed by the 
oil film. The bearing housing and the trunnion guides 
are mounted so as to move freely in the pedestals but 
inasmuch as these surfaces are all hardened steel and 
lubricated, the tendency to pound is corrected. It is 
apparent that the absence of pound is explained by the 
fact that the axle is completely surrounded by the 
bearing. ~ 

Question: How are the housings built on the drivers? 

Answer: The lubrication of the locomotive has been 
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worked out in a thorough manner. No necessity has 
arisen for renewing lubrication after 35,000 miles of 
operation. Samples have been taken from the lubri- 


* cant, however, for analysis, as this analysis provides a 


certain and simple test for the presence of alloys as 
used in bearing manufacture. It is not considered ad- 
visable to operate for periods longer than from three 
te six months because of deterioration of the lubricant 
and the increase of the moisture content of the lubri- 
cant. 

Question: What kind of oil do you use in the roller 
bearings? 

Answer: We are using the regular valve oil on these 
bearings. There has been quite a difference of opinion 
to the type of lubricant nec- 
essary for roller bearings. 
The chief characteristic 
necessary in a_ lubricant 
for a roller bearing is that 
it protects the bearing from 
foreign matter, moisture 
and grit. It does very little 
in reducing friction be- 
cause the roller bearing it- 
self reduces the friction. 
We use valve oil on the 
locomotive because it is 
available at all engine- 
houses. We use car oil in 
passenger car bearings and 
generally use car oil in the 
freight car bearings. If 
some railroads desire to 
use some other oil that is 
special with them we, as a 
rule, have no objection al- 
though we are careful to analyze it and see that it is 
suitable before approving it. As a rule, any satisfactory 
railroad oil operates very nicely on roller bearings. 

Question: Is it possible to apply roller bearings to 
the crossheads and guides on a locomotive? 

Answer: <A crosshead application of roller bearings 
will require some means to enclose the rollers and 
working surfaces. Otherwise, the surfaces and the 
rollers would be subject to wear because of exposure 
to dust and grit in the atmosphere. The crosshead ap- 
plication that has been made on the Timken locomotive 
promises an immediate relief involving, as it does, a 
hardened steel guide in connection with tin-lined cross- 
head shoes. The grit that is embedded on the tin is not 
sufficiently hard to cut the hardened steel guides. Con- 
sequently, the rate of wear, friction and the heating is 
greatly reduced. The experience of machine tool build- 
ers at the close of the war is of particular interest in 
connection with the study of present-day operating 
costs. The machine tool builders emerged from the war 
without any business and with greatly expanded plant 
facilities which had been made during the war. They 
utilized this opportunity to develop an entirely new line 
of tools adaptable to every class of work. These ma- 
chines were capable of making such improvements in 
quality and reduction in operating costs that the ma- 
chine tool users found it advantageous to scrap their ex- 
isting plant equipment and purchase an entirely new 
complement of equipment. This not only reinstated the 
machine tool industry but effected important economies 
in the production of nearly all articles of manufacture. 
An example is the reduction in cost and selling price of 
automotive equipment. There are numerous manufac- 
turing interests that re-equipped their plants throughout 


increase in cost 
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Is the application of roller bearings to 
main and side rods contemplated? If so, 
what means of lubrication are going to be 
employed to oil them? Is it possible to 
apply roller bearings to the crossheads 
and guides? In what distance could a 
freight train equipped with roller bearings 
be stopped? What is the approximate 
of a_ roller-bearing 
equipped locomotive over the same type that. The braking fric- 
of locomotive without roller bearings? ‘ 
In the accompanying article, answers to 
these and other questions are made by 
T. V. Buckwalter, vice president of the 
Timken Roller Bearing Company. 


with the machine tools available during the last decade 
and have not only effected immediate reductions in manu- 
facturing costs but have obtained these advantages with 
an improvement in quality. Manufacturers that have 
not taken advantage of these improvements in machine 
tools have, as a general rule, passed out of the picture. 
It is apparent, therefore, that the best defense against 
conditions experienced at the present time is to discover 
some means of reducing the cost of operation. The 
roller bearing is offered as one method of effecting this 
reduction. The general adoption of the plan of re- 
habilitation on the part of the railroads would undoubt- 
edly lift the country from the depression in which it 
finds itself at the present time. 

Question: Mention was 
made about freight trains 
equipped with roller bear- 
ings. What would be the 
difference in distance re- 
quired to bring such a 
train to a stop as com- 
pared with one equipped 
with plain bearings? 

Answer: The roller 
friction is about  one- 
fourth of one per cent, 
probably a little less than 


tion is about 25 per cent. 
If we assume these figures 
to be correct, the braking 
friction is 100 times the 
rolling friction. From these 
figures if a plain bearing 
car could be stopped at a 
certain speed in 100 ft., the 
roller bearing car could be stopped with the same ap- 
plication of brakes in 101 ft. The increased distance is 
between one-half and one per cent in order to make a 
stop at a given point. 


Discussion at the Railway Club of Pittsburgh 


Question: Approximately what is the increase in 
cost of a roller-bearing equipped locomotive over the 
same type of locomotive without roller bearings? 

Answer: The additional cost of the roller bearing 
locomotive at the present time is about 10 per cent 
greater than the corresponding plain bearing locomo- 
tive. These figures will be subject to considerable 
revision as we obtain more experience in manufacturing 
housings and fittings to accommodate the bearings. The 
bearings themselves are not so much more expensive 
but some of the housings and fittings are, particularly 
the hardened steel parts required to resist the piston 
thrust. I think the additional cost of 10 per cent is a 
fair figure. At least, it is as accurate as anything we 
know at the present time. In taking this cost of 10 per 
cent, consideration should be given to the additional 
power the roller-bearing locomotive develops over and 
above that of the corresponding plain bearing locomo- 
tive. I do not know of any eight-coupled plain bearing 
lacomotive that develops over 3,800 h.p. at 40 m.p.h. If 
the roller bearing locomotive of corresponding size de- 
velops 4,600 hp. that is a material advantage, particu- 
larly at high speeds at which freight must be operated 
in the future in this country to compete with trucks. 

Question: What effect would water in the bearing 
housings have on operation? (This question was 
asked by a representative of a road which experiences 
flood conditions frequently.) 
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Answer: If a locomotive or car operates through 
water of sufficient depth to flood the housings, the oil 
and water must be drawn out and fresh oil added within 
a few days. There is no immediate danger because 
corrosion is rather slow and does not have any immedi- 
ate effect, but if the water should remain in the hous- 
ing for a period of months, it would certainly attack 
the roller bearings. 

Question: The speaker has mentioned the applica- 
tion of roller bearings to locomotive engine trucks. ‘No 
doubt he has made a study of the thrust on such bear- 
ings. Most all roads have had trouble with fire-cracks 
due to the terrific heat developed on account of thrust. 
Are there any figures available on the amount of such 
thrust? 

Answer: The best information available is, that the 
thrust may amount to about 80 per cent of the weight. 
That figure is about twice what we figure on freight- 
and passenger-car thrust reactions. The bearing we 
will provide for this service will take about 120 per 
cent of the weight. We provide 120 per cent thrust 
capacity measured against the radial capacity of the 
bearing. We do not have any more exact information 
than this. Probably the reason why thrust plates on 
engine trucks and drivers give so much trouble is be- 
cause they are radial plates and centrifugal force throws 
out the lubrication so that after a few miles they have 
dry surfaces operating against each other at high speed. 
Even if the unit pressure is not high the development 
of heat is high enough to develop the heat checks ob- 
served on engine trucks. On the driver bearing or the 
engine-truck bearing, the thrust reaction on the roller 
bearings is taken entirely on the roller surfaces. 

Question: The statement was made that the cost of 
one failure of a standard journal bearing or one hot 
box would cover the cost of equipping a car with roller 
bearings. If I understood correctly, the speaker made 
the statement that the cost of installation of roller bear- 
ings would be about 10 per cent of the cost of the car. 
Does he mean 10 per cent of the cost of reproduction 
new, or 10 per cent of the original value of the car? 

Answer: We have been trying to find out what the 
actual cost of a hot box amounts to. We arrived finally 
at a figure of $25 per hot box. We have had figures all 
the way from $5 to $200 per hot box. An analysis of 
what happens when a hot box takes place would be in- 
teresting. We have first the stoppage of the train and 
the traffic behind it, the crew going back to examine the 
train and see what happened and how serious it is; then 
going ahead at slow speed to a set-off track; then cou- 
pling up the train and going on. We have the shop 
operation and the cost of making repairs to the car 
and getting it into a shop where complete repairs may 
be made, where that involves the application of a new 
axle. Anything from $10 to $200 may be involved and 
if we assume $25 as a fair average that would pay the 
interest charges on the additional cost of applying roller 
bearings to a freight car. The problem we set up for 
ourselves is the application of roller bearings to a 50- 
ton freight car at a cost not to exceed $300. From 
what we know of the subject, if we can obtain this 
result and sell the necessary equipment at a price not to 
exceed $300, the use of roller bearings on freight train 
equipment would be justified. If one hot box per year 
per car were eliminated it would pay the interest and 
obsolescence on the equipment cost. 

It would also permit higher speeds; it would reduce 
car-body roll because the lateral motion of a roller bear- 
ing housing is against a fixed resistance and the ten- 
dency is to counteract the free rolling of the car body, 
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whereas the lateral resistance of a plain bearing is zero. 
That encourages the development of car-body roll and 
leads to more severe blows on the rail. The experience 
we have had, involving over 100 cars, indicates that the 
roller bearing will reduce considerably the severity of 
car-body roll. 

Another point is that freight must be moved at high 
speed. The automotive industry is engaged in the de- 
velopment of power application to five-ton truck equip- 
ment on pneumatic tires that will develop 150 to 175 hp. 
and move freight along the highways at passenger auto- 
mobile speed, around 50 to 55 miles an hour. That is 
going to cost more money than railroad freight move- 
ment but it reduces tremendously the cost of doing 
business in an industrial establishment. It reduces the 
inventory item in a factory as much as two or three 
million dollars. I am convinced that the day of high 
speed freight is coming; that the economy effected in 
manufacturing the products of commerce will justify 
the cost of high-speed freight. The railroads must meet 
this competition of the motor truck. Experience with 
the roller-bearing locomotive in handling some 80,000,- 
000 ton-miles developed this: That the average speed 
between terminals is 86 per cent higher than the aver- 
age railroad speed of 12%4 to 13 m.p.h. That average 
speed developed a certain number of miles per hot box. 
The average behind the Timken locomotive at the 
higher speed is 92 per cent more hot boxes in the train. 
This indicates that higher-speeds must be paid for in 
more frequent hot boxes. The answer is a better plain 
bearing or a roller bearing. We think that a cost of 
$300 per car is entirely justified—this does not take into 
consideration the cost of the truck side frame because 
that would have to be changed anyway to comply with 
the new regulations of the A. R. A. 


Locomotives Ordered 
In 1930 


(Continued from page 71) 


plant capacity and car weights, shown in Tables VI and 
VII, indicates no recession in the trend toward more 
power and greater weight. In 1928, 27 per cent of the 
motor cars ordered for service in the United States 
and Canada had power plants exceeding 350 hp. in 
capacity. In 1929 over 76 per cent of the cars had 





Table ViI—Comparison of Rail Motor Weights, U. S. 
and Canada 


Weights 
25,000 and under 
Over 25,000 lb. 
Over 50,000 Ib. 
Over 75,000 Ib. 
Over 100,000 Ib. 
Over 125,000 Ib. 
Over 150,000 Ib. 
Over 175,000 Ib. 
Unclassified 


to and including 50,000 Ib. 19 ’ ae 4 me 25 
to and including 75,000 Ib. 74 2 4 4 z3 2 
to and including 100,000 Ib. 27 79 29 16 Bis esa 
to and including 125,000 lb. 7 32 88 62 20 2 
to and including 150,000 Ib. .. 

to and including 175,000 Ib. .. i snd 11 13 





power plants rated at over 350 hp. Last year 42 of the 
56 cars ordered, or 75 per cent of the total, were rated 
at over 350 hp., and 17 of the 42 were rated at over 500 
hp. The weights of 29 of the cars fell between 125,000 
and 150,000 Ib. and of 13 of the cars between 150,000 
and 175,000 Ib. All of the cars ordered for public serv- 
ice railways in the United States and Canada are 
equipped with either gas-electric or oil-electric power 
plants. In the United States an order for one oil-electric 
car was placed by the Great Northern and in Canada 
orders for six were placed by the Canadian National. 
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Ordered in 1930 


HE total orders for freight and passenger cars 

placed during 1930 with builders in the United 
States and Canada were the lowest since 1921. Only 46,- 
360 freight cars were ordered last year for service in 
this country and only 1,936 for service in-Canada. This 
hgure of Canadian orders, as shown in Table I, is one 
of the six lowest Canadian totals of the past 13 years. 
The domestic total for 1930 is less than half that of 
1929 and is one of the three lowest in the past 30 
years. 

Only 667 passenger cars were ordered last year ior 
service in the United States and 203 for service in 
Canada, a total of 870 for both countries. As shown 
in Table II, the 1930 domestic orders for passenger 
equipment, exclusive of rail-motor cars and trailers, 
were slightly over one-fourth of the 1929 total, about 


Table I—Orders for Freight Cars Since 1918 





Year Domestic Canadian Export Total 
EERE Sire a ne Rar 114,113 9,657 53,547 177,317 
RE ces ee ce 22,062 3,837 3,994 29,893 
BEY Sova 6a s Bie ae pos 84,207 12,406 9,056 105,669 
RE en oi Eee pa a 23,346 30 4,982 28,358 
1922 180,154 746 1,072 181,972 
1923 94,471 8,685 396 103,552 
1924 143,728 1,867 4,017 149,612 
1925 92,816 642 2,138 95,596 
1926 67,029 1,495 1,971 70,495 
Sea Soe re ire 72,006 2,133 646 74,785 
PE oratis, chxcks crop is weble's dak 51,200 8,901 2,530 62,631 
1929 111,218 9,899 3,023 124,140 
| era eee We ae 46,360 1,936 1,200 49,496 





29 per cent. On the other hand, the Canadian total of 
203 compares favorably with previous years. 

As a whole, the number of passenger cars ordered 
reflects not only the current general business depres- 
sion, but the continued loss of passenger business to 
unregulated competing forms of transportation. These 
two factors combined forced a drastic curtailment in 
the buying of this class of equipment, with the result 
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Small Number of Cars 


Total orders for freight and 
passenger cars the lowest since 
1921 — Orders for gondola 
and box cars continue to dom- 
inate types of freight equip- 
ment ordered—28 per cent of 
passenger cars ordered are 
“through-train”” equipment 


that 1930 ranks fourth as the poorest year in this re- 
spect since 1901. 


Freight Car Orders in 1930 


Table III shows the number of freight cars ordered 
in 1930 for use in the United States and Canada classi- 
fied according to type. Of a total of 48,296 freight 
cars ordered, 10,828 or 22.4 per cent were gondola cars 
and 13,248 or 27.4 per cent were box cars. A total of 
121,117 freight cars were ordered in 1929. Of this 
total figure, 18,810 or 15.5 per cent were gondola cars 
and 47,617 or 39.3 per cent were box cars. 

The business depression and its effect on ra‘!way 
traffic and earnings, and increased highway and water- 
way competition is undoubtedly the primary cause for 
the abnormally low number of freight cars ordered last 
year. The traffic decline, commencing in October, 1929, 
has continued unarrested throughout 1930 until car- 
loadings have reached their lowest totals since 1922. 
Likewise railway earnings have declined sharply and 
thus a drastic curtailment of equipment purchases was 
not an unexpected development. 

In the forefront among 1930 freight car buyers were 





Pittsburgh, Shawmut & Northern 40-ton single-sheathed box car built by the Mather Stock Car Company 
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the Van Sweringen lines. 


Pacific 1,155. 


Of interest in connection with the designs of freight 
cars ordered last year are the large number built to 
A. R. A. standard dimensions and designs. An analy- 
sis of the freight cars ordered during the past three 


These roads purchased 13,- 
754 cars or more than one-quarter of the year’s total. 
Of the 13,754, the Chesapeake & Ohio ordered 6,504, 
the Pere Marquette, 4,875 and the Erie, 2,375. Other 
large purchasers were: Chicago, Milwaukee, St. Paul & 
Pacific, 2,812; Baltimore & Ohio, 2,002 and Seaboard 
Air Line, 2,000. Of the Canadian cars ordered, the 
Canadian National purchased 781 and the Canadian 
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year. 
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Passenger-Car Orders in 1930 
Table V shows the types of passenger equipment 


ng the past four years. Included in this 
orders for rail-motor cars and rail-motor 


car trailers, two types which were not considered when 
making the compilations for this table previous to this 
An analysis of the characteristics of the rail- 








Table Il—Orders for Passenger Cars Since 1918 
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Table I1I—Types of Freight Cars Ordered in 1930 for Use 


in the United States and Canada 
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334 29 2,293 article reviewing last year’s orders for locomotives, 
203 15 ‘sas elsewhere in this issue. 





years shows that the work done by the A.R.A. Me- 
chanical Division is beginning to bear fruit. 
especially noticeable with respect to single- and double- 
sheathed box cars, for which standard designs were first 


adopted. 

Of further interest is 
the increase in the num- 
ber of 65-ft. mill-type 
gondola cars for which 
there appears to be an 
increasing demand. Of 
the freight cars ordered 
last year, 1,775 cars or 
3.5 per cent, were of 
this type. The Pennsyl- 
vania ordered 1,700 gon- 
dola cars having a length 
of 65 ft. 6 in., which 
were built in its own 
shops. 

Table IV shows the 
ir ot production 
totals foreach year since 
1913. *‘Fhese~ figures 
should not be compared 
with the totals of orders 
placed. The production 
figures show the number 
-of cars actually built 
during the year and, of 
course, includes cars or- 
dered the preceding 
year. 
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Atchison, Topeka & Santa Fe dining car 
conditioning the air. Built by. 





Twenty-eight per cent of the passenger cars ordered 
in 1930 were sleeping, parlor, chair and other special 
types designed primarily for service on through trains. 
A total of 227 cars ordered, or 26 per cent, were for 
day-coach service. An interesting comparison with pre- 


are the orders for baggage, express and 
mail cars. For the three 
years previous to 1930, 
orders for this, typé of 
equipment were next to 
the largest number in the 
types. ordered. Last 
year, the total.of 131, or 
15°per cent of the total, 

‘placed this.type of pas- 
senger equipment fourth 
with respect to the num- 
ber df cars ordered. Or- 
ders for , rail - motor 
equipment were omitted 
in calculating, the per- 
centage figures. 

The year’s largest 
group ok orders was 
placed by three Van 
Sweringen lines, as in 
the case of freight cars 
and locomotives. The 
orders were for a total 
of 131 cars—71 for the 
Chesapeake & Ohio, 40 
for the Erie and 20 for 
the Pere Marquette. The 
other principal buyers 


equipped for 
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Freight car orders from 1901 to 1930 


were the Pullman Company, 94, including 60 
sleeping cars; the Reading, 80, including 70 multiple- 
unit cars; the New York Central, 50 milk and 10 din- 


Table IV—Freight Cars Built Each Year Since 1913 


United States 
bie: "2 





Canadian 





, _—e iT Pan i, Grand 
Year Domestic Foreign Total Domestic Foreign Total total 
1913 176,049 9,618 185,667 é 7 aha. 22,017 207,684 
1914 97,626 462 98,088 6,453 stu 6,453 104,451 
1915 58,226 11,916 70,142 1,758 2,212 3,970 74,112 
1916 111,516 17,905 129,421 Pha oe 5,580 135,001 
1917 115,705 23,938 139,643 3,658 8,100 11,758 151,401 
1918 67,063 40,981 108,044 14,704 1,960 16,664 124,708 
oe 94,981 61,783 156,764 6,391 30 6,421 163,185 
LD re 60,955 14,480 75,435 cee eee bees re 
1921 40,292 6,412 46,704 8,404 745 9,149 55,853 
1922 66,289 1,126 67,415 458 100 558 67,973 
1923 175,748 2,418 178,166 Saco Pargne seni Pas: 
1924 113,761 1,141 114,902 1,721 ‘sees 1,721 116,623 
1925..... 105,935 3,010 108,945 vas sigs at acs 
1926..... 88,862 2,771 91,633 1,645 1,645 93,278 
1927 63,390 1,087 64,477 2,851 2,851 67,328 
1928 46,060 938 ° 46,998 5,158 5,158 52,156 
1929 82,240 3,168 85,408 8,557 8,557 93,965 
1930 1,909 77,097 6,923 6,923 84,020 


75,188 





ing cars, and the Long Island, 45 multiple-unit cars. 
The number of passenger train cars built during 1930 
for domestic service in the United States was 1,264, as 





Table V—Types of Passenger Equipment Ordered for Use 
in the United States and Canada 











Type 1927 1928 1929 1930 
Coach, combination passenger, etc. .... 760 553 382 227 
Sleeping, parlor, chair, etc. ...... ace 322 654 246 
Dining Vay Tee rary pene We hee 111 123 111 48 
Baggage, express, mail ............... 422 502 506 131 
Express-refrigerator ............ 2 30 505 0 
Milk A 5. ROR SE er eee 45 600 30 50 
Horse bee AL eat bus ak ahs See et es 17 49 40 10 
Private, business, miscellaneous ....... 108 55 37 1 
Multiple-unit coaches and trailers ..... 52 30 160 157 
mepeoser GOIN 2: is ..ckia sb raked. ae 164 163 132 53 
Rail-motor-car trailers ... .........5. 25 22 21 9 

TE 558 Rare tate kb nee Rete ben 1,944 2,449 2,578 932 


shown in Table VI, almost the same as the production 
figure for 1929, but slightly below the corresponding 





totals for other years since 1922. Construction of 40 
passenger cars for export from this country doubled 
the 1929 export production figure of 20 cars; while 
Canadian production, of cars for use in Canada, totaled 
210, and exceeded by a wide margin the 162 cars built 
for the same purpose in 1929. As in the case of other 
equipment statistics, it is necessary to bear in mind the 





Table VI—Passenger Cars Built Each Year Since 1913 


United States 








— on — Canadian Grand 
Year Domestic Foreign Total Domestic total 
559 220 2,779 517 3,296 
3,310 56 3,366 325 3,691 
1,852 14 1,866 83 1,949 
1,732 70 1,802 37 1,839 
1,924 31 1,955 45 2,000 
1,480 92 1,572 1 1,503 
306 85 391 160 551 
1,272 168 1,440 ae 5 a 
1,275 39 1,314 361 1,675 
676 144 820 71 891 
1,507 29 1,536 +e pee 
2,150 63 2,213 167 2,380 
2,363 50 2,413 om 
2,184 102 2,286 285 2,571 
1,785 50 1,835 126 1,961 
1,356 15 1,371 237 1,608 
1,254 20 1,274 162 1,436 
1,264 40 1,304 210 1,514 





difference between figures showing cars ordered and 
those showing cars built. 


NAMES ON BritisH Locomorives.—When James I was made 
King of England about 1603, he brought with him from 
Scotland his much admired court jeweler, George Heriot, 
whom he familiarly nicknamed “Jingling Geordie,” a sly 
reference to his wealth. Now, the London & North Eastern 
has named a locomotive in honor of George Heriot, who 
bequeathed the bulk of his fortune to the magistrates and 
clergy of Edinburgh, Scotland. The locomotive is a super- 
heated “Scott,” Class 4-4-0, No. 9421, and was built at Cowlairs 
in 1914. The name “Jingling Geordie” is painted on its side. 
There is also a Pacific type locomotive on the same road, 
No. 2751, called the “Humorist.”—N. Y. C. Magazine. 





Baltimore & Ohio 70-ton, 65-ft. mill-type gondola car with Duryea cushion underframe—Built by Bethlehem Steel Company 
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A Fight 
for Your Jobs 


HE Association of Railway Executives at a 

meeting at New York on November 20 for- 
mulated a definite program of proposals which 
the railroads will unitedly push in order to cope 
with the unfavorable state of railway earnings 
and traffic. This program is of vital interest to 
all railway employees. The future security of 
their jobs depends upon the success with which 
these proposals for changes in the attitude of 
public regulatory bodies and of the public to- 
ward the railroads and competing transporta- 
tion agencies are carried into effect. 


The Program 


The program formulated for the railways by 
the Association of Railway Executives is as fol- 
lows: 


1—A respite from rate reductions and suspensions 
by regulating bodies, both intra and interstate, and 
from action that will increase the expenses of the car- 
riers. 

2—A respite from legislative efforts of either the 
national or the State legislatures that would adversely 
affect rates or increase the expenses of the carriers. 


3—A withdrawal of governmental competition both 
through direct operation of transportation facilities, as 
well as indirectly through subsidies. 


4—A fairly comparable system of regulation for 
competing transportation service by water and on the 
highways, involving affirmative legislative action as 
follows: 


As regards water transportation, legislation should 
cover. 

A—Extending jurisdiction of the Interstate Com- 
merce Commission over port to port rates, to include— 

B—Determination of just and reasonable rates, and 
prohibition of discriminatory and unduly prejudicial 
rates. 

C—Publication of and adherence to rate schedules. 

D—Proper service requirements. 


E—Certificates of public convenience and necessity 
after proper showing. 


F—Opportunity for railways to enter this field of 
transportation under proper supervision, but without 
handicap as compared with other transportation 
agencies. The Panama Canal Act should be modified 
so as to permit railroad operation of waterway service 
in conjunction with rail service. 


G—And, in addition to affirmative legislative action, 
the retention of the flexible character of section 4, 
Interstate Commerce Act, sympathetically adminis- 
tered, with fair opportunity on the part of rail carriers 
to obtain relief after proper showing and including 
transcontinental traffic. 





As regards commercial highway transportation, by 
bus or truck, legislation should cover— 


_ A—Extending jurisdiction of the regulatory author- 
ities over commerce carried by such agencies. 

B—Certificates of public convenience and necessity 
after proper showing. 


C—Proper protective requirements for financial re- 
sponsibility and surety bonds or insurance. 


D—Adequate requirements for just and reasonable 
rates, both maximum and minimum, with provision 
for publication thereot and adherence thereto, and 
proper inhibition against undue and unjust discrimi- 
nation. 

E—Proper service requirements. 

F—Adequate authority for rail carriers to operate 
such facilities, without discrimination in favor of other — 
transportation agencies in the same field. 


G—Adequate provision for privilege or license fee 
imposed on all motor vehicles for hire or profit using 
highways, so as properly to participate in construc- 
tion and maintenance costs of highways. 

That the program of the railroads is not a 
dlindly selfish or unfair attempt to better their 
own situation at the expense of the public is 
clearly indicated by the following paragraph 
from the executives’ statement : 

“In so far as any form of the above service 
is legitimate, and a natural economic develop- 
ment, the railroads have no right to complain. 
The public is entitled to the best transportation 
at the lowest reasonable cost. However, where 
the rail carriers are prevented through legisla- 
tion or regulation from fairly competing with 
new or old forms of transportation, or where 
the service rendered by the competitor is a sub- 
sidized one, such unfair handicaps should be re- 
moved.” 

In order that our readers may acquaint them- 
selves with the facts pertaining to the situation 
which the railroads are facing and determine for 
themselves whether or not the program of the 
executives is fair, various phases of this situa- 
tion will be discussed on this page in future is- 
sues. 

The fight of the executives for fair treatment 
is no more in the interest of the corporate wel- 
fare of the railway companies than it is in the 
interest of the employees. The future of both 
depends upon healthy conditions in and affecting 
the industry. Let every employee inform him- 


_ self and join in the fight for a square deal for 


the railways! 
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An Enginehouse Staff 
With Three Objectives 


1 


The first of last year the enginehouse staff of one rail- 
road set three objectives to be achieved during the year. 
The first was cleanliness and good housekeeping, the 
second, to decrease engine failures, and third, reduce 
expenses. 

With respect to the first objective, we quote direct 
from a report for the month of November: “From 
the inspections made this month, there is no question 
but what everyone of the shops and engine terminals 
were in a very neat, clean and orderly condition. Now 
what must be done is to keep them in that condition. 
A place for everything and everything in its place.” 

As to decreasing engine failures, a comparison of 
the actual number of failures during the month of 
October with those of January, shows a decrease of 
over 44 per cent. The percentage of defective loco- 
motives reported by federal inspectors was reduced 
from a maximum of 39 per cent to 8 per cent. 

Naturally, the third objective, to reduce expenses, 
was to keep the expenditures of the motive power de- 
partment in line with the reduced income of the rail- 
road which all railroads are experiencing at the present 
time. The economies effected thus far were accom- 
plished, as evidenced in many respects by the results 
of the first two objectives, without seriously impairing 
the efficiency of engine terminal operations. The 
stressing of these three objectives has affected econo- 
mies in practically all of the other terminal operations. 
Give a man a clean and orderly place in which to work 
and the management can accomplish wonders. 


Lubrication 
Research Needed 


It is apparent that the work of the A. R. A. Committee 
on the Lubrication of Cars and Locomotives has about 
reached the point where laboratory research and in- 
vestigation is needed. Its work thus far has been ex- 
ceedingly fruitful. Four years ago the average car- 
department officer thought his road was getting wonder- 
ful results if it produced a record of 20,000 freight-car- 
miles per hot box and one million passenger-car-miles 
per hot box. Today, he is unhappy unless he is ap- 
proaching 50,000 freight-car miles and over two million 
passenger-car-miles per hot box. One road in the east 
recently attained a record of. over 200,000 miles per hot 
box on freight cars. 

Considerable of what has been accomplished can be 
credited to the adoption of A.R.A. Rule 66. Thus far 
this rule has been an important factor in improving the 
hot-box situation. However, there are a number of 
mechanical-department officers who believe that Rule 
66 can be made more effective if it includes a provision 
whereby bills can be refused for repacked boxes which 
must be packed again within sixty days. 

To date, the work done by the committee has been 
entirely of a practical nature. It has made recommen- 


February, 1931 





dations for the renovation of packing to meet A.R.A. 
requirements. It has formulated rules pertaining to 
the correct packing of journal boxes and has outlined a 
procedure for the instruction of box packers. It has 
made an intensive study of the causes of hot boxes and 
is now investigating the possibilities of an all-year oil 
as a substitute for the winter and summer oils which 
the majority of railroads are now using. 

Several producers of lubricating products have under- 
taken, or are contemplating, a series of laboratory stud- 
ies of car lubrication. These tests will be of value to 
the industry and the results will be of considerable as- 
sistance to the Lubrication Committee. However, an ac- 
curate knowledge of the part mechanical defects play in 
causing hot boxes is undoubtedly of as great importance 
from the standpoint of the railroads as a knowledge of 
the lubricating characteristics of various oils under 
varying operating conditions. 

There is no reason why a testing machine cannot be 
designed on which a variety of mechanical defects can 
be set up for laboratory investigation. Such an investi- 
gation, supplemented by the oil tests being contemplated, 
together with such data as have already been assembled 
by th A.S.M.E. Special Research Committee on Lubrica- 
tion and by a number of other technical societies, should 
be of material assistance in continuing the improvement 
of journal-box conditions. 


Engine Failures 
Due to Faulty Material 


The number of locomotive-miles operated per engine 
failure is an index of mechanical department efficiency 
watched with the keenest interest by mechanical and 
operating department officers on all roads. Generally 
speaking, locomotive performances in this particular are 
now being secured which would have been considered 
impossible a few years ago. Engine failures still occur, 
however, and the embarassing nature of engine failures 
is familiar to every locomotive department officer. How 
they dread to see an epidemic get started of failures in 
one particular detail! For weeks, and sometimes months, 
after the correction of the original difficulty, engine 
crews and operating department forces avidly seize upon 
the opportunity to blame every possible delay caused by 
their own deficiencies against that particular locomotive 
defect. ; 

Material failures are, of course, generally due to the 
use of incorrect materials, materials improperly made, 
or those used in such a way as to constitute abuse. Some 
highly pertinent comments regarding this subject were 
contained in a paper presented by Dr. William M. Barr, 
consulting chemist, Union Pacific, before the Pacific 
Railway Club early in 1930. Doctor Barr stressed the 
necessity of strictly following specifications in the re- 
placement of worn-out or broken parts, in order to avoid 
the failure of steel parts, for example, which may give 
every appearance of duplicating the original part, but, 
in reality, do not have the requisite physical character- 
istics. 

The necessity of careful handling of steel or locomo- 
tive parts in all phases of their manufacture and fabri- 
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cation can hardly be overemphasized. Doctor Barr calls 
attention to a number of specific instances in which such 
care was not exercised. A few of these include a forg- 
ing of correct chemical composition, but with a serious 
internal rupture, developed during the process of manu- 
facture; a crank pin, unsound, due to being made from 
steel cut too close to the top of the ingot; a broken driv- 
ing rod, due to a progressive fracture, developed from 
an internal structural defect; rod failures from pro- 
gressive fractures, due to sharp fillets, rough cuts or 
surface imperfections caused by mishandling; flue sheets 
cracked, due to improper practice in flanging; steel 
castings and forging welded without the proper allowance 
for expansion and contraction, or giving due considera- 
tion to the effects of heat on the internal structure of 
the metal itself. 

Alloy steels are usually considered more “tempera- 
mental” than plain carbon steels, but, after acknowledg- 
ing that structural defects, such as pipes, gas pockets, 
and segregations, were found in many alloy steels when 
first offered to the railroads, Doctor Barr paid tribute to 
the improvements effected by the alloy steel manufactur- 
ers in the following words: “It is now possible to get 
sound forgings, even in the largest sections, as readily 
as with plain carbon steel.” 

There is a great need for further earnest and intelli- 
gent study of the characteristics and limitations of all 
kinds of steels by railroad men in order that this basic 
material may be used, not blindly, but with maximum 
efficiency in the service of the railroads and the country 
at large. 


Cleaning Freight Cars 
Is a Real Problem 


The cleaning of freight cars and putting them in con- 
dition for the satisfactory transportation of high-class, 
as well as lower-grade, commodities constitutes a real 
problem. It is an item of expense of no mean pro- 
portions, even after the installation of adequate clean- 
ing facilities, which, for the best results, should com- 
prise cleaning tracks fully equipped with air, steam, 
water and drainage lines. The initial cost of this equip- 
ment may well amount to several thuusands of dollars 
for a relatively small installation, considering both labor 
and material costs, including the expense of carefully 
lagging steam lines to save fuel, and water lines to 
avoid freezing in cold weather. 

Unquestionably, railroads are called upon to per- 
form more extensive car-cleaning operations at greater 
expense now than ever before. Car-department officrs 
state than an ever-increasing number of shippers are 
becoming over-technical and are refusing cars which 
would have been accepted as meeting the requirements 
of their particular commodities a few years ago. Rail- 
roads generally recognize their responsibility for fur- 
nishing cars clean and in good condition to handle each 
class of commodity without resultant damage or taint. 
They should not be expected, however, to furnish cars 
of a higher grade than required, particularly when com- 
modities such as hides, oils, greases, etc., are to be 
loaded. Not only does this necessitate a lengthy and 
expensive cleaning operation, but sometimes the equip- 
ment is put permanently out of commission for subse- 
quent high-class loading, with resultant substantial loss 
to the railroad. 

In general, the railroads provide three classes of car- 
cleaning operations, the first of which includes sweep- 
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ing out and blowing with air, accompanied by the re- 
moval of loading blocks, wires, nails, etc. The second 
class covers all the work performed in the first, with 
the addition of washing out with cold water. The third 
class is the same as the second, with the exception 
that the car is washed with hot water and steam, using 
a cleaning compound and disinfectant when necessary. 
Inasmuch as it is good economy to clean freight cars 
always with a view to returning them to as high-class 
service as possible, the problem of removing oil and 
grease spots from floors and inside linings is an impor- 
tant one, and considerable pertinent information re- 
garding this phrase of car cleaning is provided by F. J. 
Swanson, district master car builder of the Chicago, 
Milwaukee, St. Paul & Pacific. in a recent paper be- 
fore the Chicago Car Foremen’s Association, abstracted 
elsewhere in this issue. 

The relative merits of different methods for eradicat- 
ing grease or oil spots, as mentioned in the paper, are 
more or less in dispute and, judging from the discus- 
sions at conventions and elsewhere, it is apparent that 
an entirely satisfactory way of removing oil spots has 
not yet been developed. The burning process is not 
always applicable, but it would appear from Mr. Swan- 
son’s paper that it is practical in the majority of cases, 
provided proper care is exercised by the operators of 
the flame. The fact that cars cleaned by this process 
are Satisfactory to the flour shippers of Minneapolis is 
significant, as flour is more susceptible to contamination 
from oil that almost any other commodity. Therefore, 
the information in Mr. Swanson’s paper should lead 
te additional experiments along the same lines. 

An essential feature of any car-cleaning operation is 
the cost per car. Many of the diversified figures quoted 
by railroad men are so far out of line as to justify the 
assumption that all details of cost are not taken into 
consideration in every instance. If some semblance of 
uniformity could be established to serve as a guide in 
arriving at the actual cost, it would, no doubt, prove 
beneficial in making comparisons and promote the in- 
creased use of the most economical and effective 
method. 


What Is 
Reclamation? 


A recent report on the reclamation activities on a cer- 
tain road contained the following two paragraphs: “Dur- 
ing the year our valve repair shop reclaimed 2,120 angle 
cocks, 2,587 cut-out cocks of various sizes, 981 drain 
cocks, 36 stop cocks, 5,701 globe valves, * * * * The tin 
shop takes all old roofing that is received from the 
entire railroad and uses it in the manufacture of fire 
buckets, mileage marker signs, metal flags, signs, smoke 
jacks, stove pipes, etc. In this building we repair switch 
lamps, train-order lamps, in fact all classes of lanterns 
and tinware. Pipe fittings are reclaimed. Flexible joints, 
shovels, track gages, post-hole diggers, stove castings, 
etc., are placed in first-class condition and returned to 
stock.” Another part of the report stated that coupler 
rivets were made out of old 1%-in. beam truss rods and 
that all coupler yokes are made out of scrap material. 
The above statements, selected at random from the re- 
port, characterize three things that may be questioned in 
connection with reclamation as the practice is viewed on 
some railroads—the fact that some reclamation opera- 
tions are actually manufacturing, that others indicate the 
segregation under another roof or department of normal 
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shop repair work and that the reclamation idea:is carried 
so far as to be of questionable value. 

In an editorial in the Railway Mechanical Engineer a 
short time ago reference was made to a case where one 
road had issued orders to hold up reclamation on many 
items until an investigation could be made of the actual 
cost of the work and the savings, if any, that might be 
expected. Since that time other cases have come to our 
attention where the reclamation plant is being viewed 
more critically than it was when actual savings were less 
important than they are under present conditions. The 
railroads have been criticized in many cases for entrance 
into the manufacturing field and it would seem highly 
desirable to make careful cost analyses to determine 
whether or not the manufacturing of parts or utensils 
from scrap material in a reclamation plant is justified. 
There would seem to be some question whether or not 
such items as fire buckets, metal signs or stove pipes 
could be made of any kind of material as cheaply as 
they could be purchased. Then again what about quality 
and serviceability ? 

An analysis of the report in question revealed the fact 
that a great part of the work being performed in the 
reclamation plant was actually nothing more nor less than 
normal repair work performed day in and day out in 
any railroad shop. Why take it out of the shop and put 
it in the reclamation plant? Possibly the normal major 
repair operations of any shop could be materially im- 
proved if this kind of work were taken out of the de- 
partmental groups and placed in another department 
with special machines and trained men to do the work. 
But why call it reclamation? 

The manufacture of coupler yokes and coupler-yoke 
rivets out of scrap materials would seem to be a most 
extravagant kind of economy. Metals sooner or later 
reach a limit of economic usefulness, for fatigue so 
changes their physical structure as seriously to affect 
their ability to withstand stresses. The draft gear on any 
car or locomotive in main-line service is an extremely im- 
portant unit and one or two train delays from pulled- 
out drawheads can wipe out any savings effected by using 
scrap material instead of new. 

The entire problem of reclamation is worthy of careful 
consideration: from a mechanical department standpoint. 
In many cases extravagant claims are made as to the sav- 
ings that are effected by reclamation but investigation 
often reveals that the savings are more theoretical than 
actual. In any event the mechanical department pays 
the bills in the long run. 


Power for Heating and Cooling 
Passenger Cars 


In an article elsewhere in this issue which discusses the 
basic requirements for cooling and conditioning the air 
icr railway passenger cars, the author compares the 
requirements for heating and cooling passenger cars in 
terms of horsepower. His statement would make it 
appear that from seven to ten times as much power is 
required to heat a train under the most severe winter 
weather conditions as is required for the effective cool- 
ing of a dining or sleeping car in severely hot summer 
weather. The figures used are 100 hp. for heating and 
10 to 13 hp. input for the refrigerating plant for cooling. 

Considered on a thermal-unit basis, the 100 hp. for 
heating represents approximately the requirements for 
a passenger coach with a difference of temperature in- 
side and out from 70 to 75 deg. Since the amount of 
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heat transferred from the steam supplied to the car is 
well over 1,000 B.t.u. per pound, it requires but little 
more than two pounds of steam to supply the car with 
the heat-unit equivalent of one horsepower. It is evi- 
dent, therefore, that the steam required to heat a 
passenger coach represents but a fraction of 100 hp., 
delivered at the drawbar. 

Tests indicated that the modern steel passenger car 
can be heated with about 2.85 lb. of steam per hour per 
degree difference of internal and external tempera- 
ture. With an assumed temperature difference of 75 
deg., a 15-car train would require about 3,200 lb. of steam 
per hour. As many passenger locomotives will produce 
a maximum of 40,000 or more pounds of steam per 
hour, the maximum steam-heat load of a 15-car train 
represents hardly more than 8 per cent of the loco- 
motive boiler capacity. There would appear to be no 
great difference in the load on the locomotive required 
tor heating or for cooling passenger cars, respectively 
under severe winter and summer weather conditions. 
The exact relationship will, of course, depend some- 
what on the efficiency with which energy is converted 
into mechanical work at the car refrigerating plant. 


NEW BOOKS 





BooK OF A.S.T.M. Stanparps. Published by the 
American Society, for Testing Materials, 1315 
Spruce street, Philadelphia, Pa. Two parts. Bound 
in cloth, $14; bound in half leather, $17. 


The 1930 edition of the Book of A.S.T.M. Standards, 
which is issued trienially, is in two parts, Part I of 
1,000 pages containing 179 standards adopted by the 
society relating to metals, and Part II of 1,250 pages 
containing 251 standards adopted by the society relat- 
ing to non-metallic materials. The 1930 edition of the 
Book of Tentative Standards, published annually, con- 
tains 155 tentative standards in effect at this time, and 
can be obtained for $7, paper bound, or $8, cloth bound. 
The standards are grouped according to the materials 
to which they apply. 


PROCEEDINGS OF THE INTERNATIONAL RAILWAY FUuEL ASSOCI- 
ATION. Published by the International Railway Fuel As- 
sociation, 700 La Salle Street Station, Chicago. 568 pages, 
illustrated. 6 in. by 9 in. Flexible red-leather binding. 

The proceedings of the 1930 convention of the Inter- 

national Railway Association, which was held at Chicago 

May 6 to 9, indexes reports on Steam Turbine Locomo- 

tives ; Diesel Locomotives ; Front Ends, Grates and Ash- 

pans; New Locomotive Economy Devices; Locomotive 

Firing Practice, both oil and coal; Inspection and prep- 

aration of fuel; fuel Conservation Bulletins and Car- 

toons; Fuel Distribution and Statistics; Classification of 

Coal; Storage of Coal and Oil; Locomotive Fuel Sta- 

tions, and Stationary Boiler Plants, both coal and oil. 

The addresses presented at this convention were by W. 

J. Tapp, fuel supervisor, D. & R.G.W.; J. S. Pyeatt, 

president, D. & R.G.W.; Samuel O. Dunn, editor, Rail- 

way Age; C. E. Bockus, president, National Coal Asso- 

ciation; F. H. Hardin, assistant to president, N.Y.C., 

and R. E. Woodruff, vice-president, Erie. Papers were 


presented also by H. N. Rodenbaugh, vice-president, 
F.E.C., whose topic was “Should the Railways Expect 
Decreased Fuel Costs?”; D. L. Forsythe, St. L.-S. F., 
who discussed “Locomotive Operation in Extended 
Service”, and J. C. Nolan, Gulf Coast Lines, who dis- 
cussed “Lignite Coal”. 
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A Question 
On Rule 17 


To THE EpitTor: 

Rule 17, Section (c) protects the size of coupler butt. 
The equipment on one of A’s cars includes a coupler 
with a 5-in. by 5-in. shank and an 8%-in. butt and is 
so stenciled on both ends of car. B applies an A.R.A. 
Type D coupler with a 5-in. by 5-in. shank and a 9%-in. 
butt as existing arrangements of sills and drafts are 
suitable. Does B make wrong repairs because he ap- 
plies a coupler with a 9%-in. butt instead of the one 
with an 8%-in. butt which is standard on the car in 
question ? 

J. A. GARNER. 


A Bit of Warmth 
In a Cold Winter 


To THE EpiTor: 


We have got to hand it to the sales engineers, four- 
teen of whom have called on me already this year, each 
one appearing with the same glad old spirit of pros- 
perous days, looking and acting as though business was 
never better. In conversation, all declared that better 
times are just around the corner and refused to listen 
to all tales of gloom. 

While one has a job that will at least buy bread and 
butter for himself and the kids, some of these “heroes” 
of the road when pressed for actual facts will acknowl- 
edge, if they are real intimate acquaintances, they 
haven’t booked an order for five months. Therefore, 
I say, let us try and find time for a little cheerio visit 
when they call and, even if not in the market for any- 
thing, take time to tell them so in a courteous manner, 
for these boys can surely do with a little extra friendli- 
ness at this time. 

If you have never done so before, start now and in- 
vite one over to the house for lunch, or to spend an 
evening once in a while. It won’t cost much, but will 
— a heck of a difference to some good chap’s out- 
ook. 


SHop SUPERINTENDENT. 


How to Detect 
Loose Wheels 


To THE EpITor: 


I note, in your January number, that the loose wheel 
has again bobbed up. In the case of an indication of 
possible looseness, it is necessary to establish beyond 
doubt that the wheel is not loose, or the car must, in the 
interest of safety, be set out. The quickest and easiest 
way to determine this is to examine the junction of the 
hub and the axle at the back of the wheel for indications 
that the wheel has moved on the axle seat. If there is 
an. unbroken binding film between the wheel and the 
axle, it is a sure indication that the wheel is not loose, 
notwithstanding that there may be oil seepage indications 
on the back of the hub. As a matter of fact, oil seepage 
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is of rather frequent occurrence, usually due to small 
grooves ploughed into the surface of the wheel seat 
during the pressing-on process. 

Since a binding film is so important in such cases, it 
is also important that no pressed-on wheels leave the 
wheel shop without such a paint film. If a sufficient 
amount of the paint has not been pushed ahead during 
the pressing-on process to produce a good binding film, 
the deficiency should be remedied by applying the paint 
film by brush or otherwise. 

In the case of chilled iron wheels, this paint film will 
ordinarily last from pressing to pressing. If, however, 
the wheels are shopped for other than press work, the 
back of the fit should be examined, and if there is not 
present a clearly-defined film, paint should be applied to 
form one. 

In the case of multiple-wear steel wheels, however, the 
film will ordinarily have been destroyed by weather, 
abrasive action of sand, cinders, etc., long before the 
wheels are due for pressing off. Thus, on such wheels 
there may be some doubt as to their being loose, partic- 
ularly with the presence of brown rust stains at the back 
of the fit, more or less. peculiar to this type of wheel. 

An excellent practice is to apply a new paint film at 
the back of the fit, when wheels come to the shop for 
turning or other work, this, of course, after proper in- 
spection to establish the fact that the wheel is not loose. 


ASSISTANT MASTER Car BUILDER. 


A Rational 
Reclamation Program 


To THE EprTor: 


The editorial, “Does It Pay To Reclaim?” published in 
the September issue of the Railway Mechanical Engi- 
neer, raises an important question. 

During the war period one railroad with which I am 
familiar went into the reclamation business on a large 
scale. Reclamation platforms were erected (presum- 
ably without thought of the cost) at practically every 
point where repairs were made to cars or locomotives 
with the ultimate result that what might be called two 
distinct storehouses were established—one for new ma- 
terial and one for second-hand or reclaimed material. 

The car foreman took delight in piling up reclaimed 
springs, follower plates and blocks, brake shoes, bolts, 
rivets and miscellaneous car parts upon platforms. In 
many cases the bins or platforms required additional 
bracing every now and then to keep them from giving 
way under the excess weight. I say they took delight 
in accumulating this material because they submitted a 
monthly statement showing the amount of money saved 
from the scrap pile, minus the actual cost of reclama- 
tion. Quite frequently they received commendation 
from the mechanical department officers for having ac- 
cumulated so much from the scrap pile. 

This material could be drawn out without cost by 
the car repairer. It was a rule that he must visit the 


reclamation platform regardless of the piece of mate-. 
rial which he desired to obtain. If, by chance, the item 
was not in stock, a material card was issued by the 
attendant which authorized withdrawal of new material 
from the storehouse. 
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One day the mechanical department on that road 
woke up. Someone took an inventory of reclaimed 
stock and it was found that about 75 per cent of it was 
not moving because it was obsolete. They found that 
such items as draft-gear and truck springs, coupler 
yokes, forgings, grab irons, sill steps and many other 
parts had greater value as scrap than as usable mate- 
rial. Many of the draft gears which they had been 
saving were solid due to wear and would provide about 
the same cushioning effect as an ordinary oak block. 

The majority of this so-called reclaimed material 
was consigned to the scrap pile and the business of 
dismantling the reclamation plant was begun. 

We should ask ourselves the following questions: 
Where did the good rivets, bolts, nuts, washers, safety 
appliances, etc., which were sent to the reclamation plant 
for stock, come from? Is it not probable that too many 
were drawn out of the storehouse for some particular 
repair job and that those left over had been picked up 
and sent to the reclaiming platform for stock? Didn’t 
they cost just as much at the reclamation platform as 


they did at the new material storehouse, even though. 


they were used at a later date? If draft-gear and truck 
springs, as well as the gears themselves, were worth re- 
claiming why were they not applied on the particular 
car from which they were removed at the time it was 
undergoing repairs? 

While it is true that some parts, such as couplers with 
bent shanks, and other parts which can be straightened 
and reclaimed at the blacksmith shop should be re- 
claimed, I believe that the time to reclaim material is 
not after it is placed in the scrap heap, but at the 
time it is removed from the car. It should be inspected 
by a competent inspector and either marked for re- 
application or scrapped. 

Those parts requiring repairs before they can be used 
again should be passed on by the foreman in charge 
of the shop or his appointed representative, who should 
take into consideration the cost of reclaiming plus the 
overhead expense and the serviceability of the part 
after it has been repaired. By adding the scrap value 
of the item to this total, in many cases it will be found 
that the total cost will equal or exceed the original or 
storehouse price of the new part. 

E. E. Evans. 


Who Belongs to 
This Organization? 


To THE EDITorR: 


“Which Man Would You Hire?” is asked on page 
638 of the November issue. If all foremen’s organiza- 
tions are like one I have become acquainted with, I 
would unhesitatingly take the “non-joiner”, but I feel 
that perhaps the one herein described is an exception. 

A greater amount of self satisfaction and esteem than 
these fellows possess I have never seen. They meet 
once a month, or more often, to discuss how clever they 
are and how poorly managed their railway is. Only two 
of them subscribe regularly to any trade journal. None 
is enrolled in any home study course and each appears 
to be far more interested in comparing how many over- 


time hours he is called on to work rather than any privi- © 


leges he may enjoy. If it is discovered that some other 
railroad pays higher salaries than they receive, they have 
a subject for discussion at the next several meetings. 
Should an exceptionally large output be effected some 
week, they fill up with pride of personal accomplishment, 
but on the occasion of an admittedly poor one they can 
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immediately prove to their own satisfaction that it was 
the fault of the stores department or some influence or 
other entirely outside of their control. 

So, I repeat, when you have a man with the desired 
capacity for a supervisor who refuses to affiliate with 
that sort of an organization, he would be the most likely 
one to choose. Would it not be well to ask “A Job 
Hunter” to describe the kind of a foreman’s organiza- 
tion he has in mind? 

Master MECHANIC. 


Are Two Men 
Ever Alike? 


To THE EDITOR: 


A correspondent, on page 638 of the November issue 
asks, “Which Man Would You Hire?”’. The statement 
that “two men with the same qualifications and experi- 
ence applied” is what leads me to offer my comments 
for I do not believe it possible that two men could have 
the same qualifications. 

In my twenty-five years of contact with railway shop 
supervisors, I have never come across two men having 
qualifications anywhere near similar, and were one a 

“joiner” or not, there has always been plenty of differ- 
ences in age, personality, experience, capacity, etc., to 
enable one to pick the best man. A man may not be a 
joiner, but by the expenditure of probably five dollars 
could become one, may be spending for his improvement 
more than that amount every week. 

I would inquire as to his reason for non-membership 
in an organization that was admittedly functioning for 
the purpose of training supervisors to become real mas- 
ters of their present jobs and fit candidates for any 
promotion that could possibly be offered them. Were 
it shown to be merely a matter of indifference or that 
he was sufficiently well pleased with himself without 
making any extra effort to keep abreast, he most cer- 
tainly would have a small chance for the vacant job. 

I wonder if this answers “Job Hunter's” question? 

A Jos Hovper. 





An effective bit of “way-side” oe gm by the employees 


of the car department. The rip track at Penobscot 
Yards on the Central of New Jersey 
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Removing Oil and 
Grease Spots* 


By F. J. Swansoni 


ORE or less animal hides, oils and greases are be- 

ing transported in high-class house cars, result- 

‘ing in these cars not being fit for high-class loading until 

cleaned. Several different methods are employed by the 

railroads in cleaning their cars and removing oils, grease 
spots, etc. 

Good success in removing oil and grease spots in 
car floors is obtained by using the gasoline blow torch 
with the flame directed on the spots. Heat causes the 
oil to come to the top surface of the floor, where 
it is evaporated and burned. The operator, if fully 
experienced, can tell when all the oil has been removed. 
This practice does no damage whatsoever to the car 
floor as far as burning is concerned. The slightly 
charred part of the floor is scraped away by the op- 
erator by using a metal scraper or wire brush. This is 
all swept out of the car. When the operation is com- 
pleted, the car is fit for any high-class lading, such as 
flour, grain or food products. 

Several manufactured products are being used by 
various railroads for the removal of oil and grease 
spots, but they are still in the experimental stage. 
Careful studies and tests should be made or continued 
in order to solve this phase of the car-cleaning prob- 
lem. 

Some tests have been made of manufactured paints 
or alcohol paints which have not proved entirely sat- 
isfactory, especially when used during sub-zero tem- 
peratures when the paints do not seem to dry but be- 
come sticky. 

Asphaltum paper has also been laid or placed on top 
of the floor over oil or grease spots, which are unable 
to penetrate through the paper and cause damage to 
the car contents. However, the possibilities of the pa- 
per becoming torn or missing are considerable. This 
paper could possibly be used or applied to high-class 
cars which are used for mixed commodities, such as 
oils, greases, hides, oiled machinery or oiled sheet steel, 
thus eliminating the possibility of the grease or oil spots 
and keeping the car fit for high-class loading when 
empty. 

Much success has been obtained in removing the 
stains of oils, greases, hides and creosoted products 
from the floors of house cars by the use of hot water 
and steam pressure. It has been found that the higher 
the pressure, the better the operation. The use of su- 
perheated steam naturally produces a more dry heat 
which has a tendency to burn up the oil or grease 
spots. This also causes softening or thinning out of the 


oil, the force of the steam pressure assisting in re-° 


moval of all foreign material from the car. 
There are several manufactured products on the mar- 
ket that can be used in connection with hot water or 


* Abstract of a paper presented before the December meeting of the 


Foremen’s Association of Chicago. 
oF Mr. Swanson is district master car builder of the Chicago, Milwaukee, 


se Paul & Pacific. 
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steam. The Milwaukee has used successfully soda ash 
with steam in removing oils and greases; also caustic 
soda with steam pressure in removing the trace of 
green hides and creosote. The soda ash and steam, 
used a second time, makes a favorable job, but we 
have found slight odors left in the car, which, in our 
opinion, leave the car after a certain period of time. 
Then, again, we are entirely successful in removing 
the material as well as the odor. It depends on how 
long and how much is left or found on the car floors. 
With a good, high steam pressure, using a superheated 
steam boiler with dry steam up to 700 or 800 deg. 
F., cars can be cleaned perfectly. 

It is also understood that creosote can be removed 
from car floors by using alcohol or naphtha, the latter 
preferred on account of being cheaper. It is under- 
stood that the car should be washed out also with hot 
water or steam. Creosote is made up from coal products 
and, if a little odor is left in the car, it will not do 
any harm, disappearing entirely in time. 

Several railroads are removing flooring and, in some 
cases, inside lining when found saturated with oil or 
grease spots. This is an expensive operation. If the 
flooring is in good condition, it usually means an ex- 
pense of at least $80 per car if the entire floor is re- 
moved. Some method should be employed to save this 
expense. 

In using strong steam pressure or hot water, it should 
not be used excessively, as the fiber of the wood raises, 
causing what is known as “rough floors,” which are 
objectionable, resulting in damage to contents. If, 





One corner of a house car which has been cleaned and 
washed ready for high-class loading 
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however, any such cases arise, the condition can be 
readily remedied by using or having some sort of an 
electric or air-driven planing machine go over the rough 
or splintered parts of floors. 

Every one appreciates the importance of having 
clean equipment furnished the shipping public. There- 
fore, it is very important that we do our utmost to 
see that the work is done as nearly perfectly as possible 
through different operations and tests. Supervision of 
the work should be handled by the car-department 
forces, always with the thought in mind of giving max- 
imum service to the shippers and traveling public. 


Discussion 


J. E. Mehan (assistant to superintendent car depart- 
ment, C. M., St. P. & P.): How about burning out oil 
spots with a gasoline torch, scraping or sweeping off that 
char and cleaning it out of the car, painting over that 
black charred spot with quick drying paint? How long 
has Mr. Swanson been using this gasoline torch? And has 
he had any case of a car catching fire? I would like 
to have Mr. Swanson bring out these points. 

Mr. Swanson: We have an operator at Minneapo- 
lis that’s been doing it for the last five years. He is 
very efficient. He has made himself a pad he places 
over his knee, kneels down and directs the flame at the 
oil spot and it is remarkable to see how that oil will 
siphon up through the floor. He knows when to stop, 
he does very little damage, if any, to the floor. Prob- 
ably he gets a little burned spot on top and takes a 
scraper and removes that. Formerly we did not paint 
over those spots, but it was suggested that we use a 
quick drying paint, which we are now using. We are 
having very good success with it. A test was made to 
determine if this operation was practical. After we 


got through with the car we took the regular paper. 


used by the flour mills, heated some sand to a certain 
degree, warm enough so you couldn’t stick your hand 
in it, left that paper and sand on that spot for about 
three hours. We came back and there wasn’t a spot 
underneath that paper. 

I know of no cases where we have caused any fires. 
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Oil spots, cleats, steel straps and nails must be removed from this automobile car floor 


paint. 





We have a very competent man who closely watches 
his work. As an illustration, if the oil spot is up near 
the edge of the floor with possibility of the flame going 
up under the lining or between the lining and the sid- 
ing, he has a piece of tin bent in shape from the floor 
3 so that it prevents any flame from getting up there. 
This is an operation also that each supervisor watches 
carefully. 

M. E. Fitzgerald (general car inspector, C. & E. I.): 
May I ask Mr. Swanson what is the average cost 
of cleaning of this equipment under the methods which 
he suggests, and if he has any figures to indicate the 
cost where the entire floor and side lining are thorough- 
ly saturated due to leaking cod liver oil, etc. 

Mr. Swanson: It is costing us around 78 cents a car. 
That doesn’t take in the cost of switching or the cost 
of the use of steam, but the actual labor. 

E. H. Meckstroth (general car foreman, B. & O. C. 
T.): If I remember correctly, Mr. Swanson stated 
that he removed some spots with a torch, scraped the 
scarred or burned spots and then painted it over. I 
know we have had cases where we painted the inside 
roof lining to remove the stains when outside metal 
roof had been renewed, and when a little paint was 
splashed on the floor shippers would object to the 
If you paint the spot over, there being oil in 
the paint, it seems to me you are getting another oil 
spot back in the floor. Can you enlighten us on that, 


please? 
Mr. Swanson: I think the paint we use hasn’t any 
oil in it. (Laughter.) 


Mr. Meckstroth: In that case, I would like to know 
what kind of paint you are using. 

Mr. Swanson: We are using a quick drying paint, 
but I haven’t heard any complaints from the shippers. 
It is a well-known fact, gentlemen, when they load 
flour they use bran in a good many cases and a couple 
of layers of paper. There isn’t much chance of any 
oil seeping through the bran and the paper. They also 
paper the sides. 

President G. R. Andersen (district master car builder, 
C. & N. W.) : It is very encouraging to hear, Mr. Swan- 
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The familiar card, the application of which results in cars 
being switched to the cleaning track 


son, that it is possible to remove oil spots regardless of 
how thoroughly they may be soaked into the floor. 
To be a little specific with the thought of getting some 
information that we are all interested in, I would like 
to ask two or three questions. First, you made the 
statement that you were using a torch for the removal 
of oil spots. Will you kindly describe just what kind of a 
torch is being used for this purpose? Second, I would 
like to ask if the price quoted of 78 cents per car is 
an average price. Certainly you cannot clean oil spots 
from an entire floor for 78 cents. Third, I would like 
to ask your method of removing taint, such as glue 
stock and salt hides. 

Mr. Swanson: The gasoline blow torch we use is 





called the “Universal Gasoline Blow Torch.” They 
have the half-gallon and gallon containers in connection 
with the torch. 


Second question. Seventy-eight cents is the average 


price. We have some that will cost $1.50, some $2; then 


again we have some that will cost less. That is the 
average price for the month. The more cars we clean 
the less our costs. I guess that is true of all operations. 

In connection with the removal of taint caused by 
glue stock and salt hides, we have been successful in us- 
ing the caustic soda and steam and then washing it out 
with soda ash. We have had cases where we haven’t 
done the job 100 per cent. Again, we have had cases 
where we have done a perfect job. 


Applying Two Wheels 
With a Single Pressing 


ANY wheel shops follow the practice of apply- 
ing one wheel to its seat and then reversing the 
axle to apply the mate wheel. This procedure can be 
improved upon with respect to time by arranging and 
equipping the wheel press as shown in the drawing. The 
wheel press is located in the shop with sufficient floor 
space on the loading side to install an incline of 5-in. 
plank and a grooved-plate flange guide as shown. It 
should be so placed that wheels and axles can be routed 
either from storage or from the axle lathes and boring 
mills to the press and thence with the assembled wheels 
and axle to finish storage, to be loaded for shipment or 
disposed of as desired. 
The arrangement drawing at the left top shows the 
wheels in progress up the incline to the grooved flange 
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‘Arrangement of a wheel press for the simultaneous application of both wheels to an axle 
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guides. The axle is swung at the center on a monorail 
screw hoist, which permits the axle to be moved along 
the monorail, as shown. A hollow block swung on a chain 
and hook from the monorail holds the wheel in vertical 
position against the housing post of the press. The flange 
groove prevents the wheel from tipping or sliding away 
from the block. With the stationary wheel in place, 
the axle is then moved into position as shown in the 
top drawing at the right. 

The mate wheel is rolled into position as shown by 
the dotted lines. The axle is moved to the wheel center. 
A block, alsa swung from the monorail, is inserted be- 
tween the head of the press and the wheel. The move- 
ment of the press forces the grooved flange plate from 
right to left as shown, until the wheels start moving 
over the wheel seats. Then with the aid of the mono- 
rail screw hoist the wheel flanges come to rest on steel 
plates, as shown, which serve to keep the axle and 
wheels in position until both wheels are pressed on 
their respective seats. 


Reboring 
Car Brasses 


N accordance with the American Railway Associa- 
tion requirements. all car brasses on the Chicago & 
North Western are being rebored 1/32 in. before re- 
lining. Most of this work is being done at the Chicago 
shops of the railroad, using a Henrickson car-brass 
boring machine in which certain modifications have 
been made. Those familiar with the machine, which is 
illustrated, will recall that the brass rests on one guid- 
ing sector along which it slides under the action of a 
feed screw, passing a revolving cutter which removes 
a certain amount of material and then onto a second 
guiding sector which is set higher than the first by the 
amount of the cut removed. 
When reboring babbitt-lined brasses, only enough of 
a cut is taken to clean up the surface. For reboring 
the brasses mentioned, however, the second guiding 
sector is set 1/32 in. higher than the first to correspond 
with the increased cut being taken. It was found neces- 
sary to decrease the feed of the machine by changing 
the feed screw from one with a four-pitch thread to one 
with an eight-pitch thread. 





Henrickson machine as provided with reduced feed and 
Carboloy cutters for boring brasses before relining 
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Since cast brass, with a tough skin more or less im- 
pregnated with sand, is notoriously hard on cutting 
tools, cobalt high-speed steel cutters were first used at a 
speed of 205 r.p.m. for all sizes.of brass.: This is 
equivalent to a cutting speed of 295 ft. per min. on a 
5%-in. brass. Experience indicated that a production 
of only 100 brasses was secured per grinding of the 
cobalt cutters on the average. 

Inasmuch as this was not a satisfactory performance, 
Carboloy cutters were inserted and the speed increased 
to 380 r.p.m., equivalent to a cutting speed of 547 ft. 
per min. on a 5%-in. brass. A production up to 1,800 
brasses per grinding of the cutters was thus secured by 
their insertion which permitted the speed increase. 


Decisions of 
Arbitration Cases 


(The Arbitration Committee of the A.R.A. Mechanical 
Division is called upon to render decisions on a large 
number of questions and controversies whch are sub- 
mitted from time to time. As these matters are of 
interest not only to railroad officers but also to car 
inspectors and others, the Railway Mechanical Engi- 
neer will print abstracts of decisions as rendered.) 


Joint Evidence 
Not Conclusive 


On March 11, 1929, the Texas & New Orleans re- 
moved an F-1 New York triple valve from Trinity & 
Brazos Valley car 1823 and applied a K-1 Westinghouse 
triple valve, charging for the repairs plus C.O.T. & S. 
The T. & B.V. refused to accept the charge stating that 
nine days later the brakes on the car became inopera- 
tive and that it was necessary to scrap all of the K-1 
triple valve except the body. It furnished joint evi- 
dence to the T. & N.O. to this effect and requested that 
the charge be confined to the triple valve body and 
C.0.T. & S. It contended that the triple valve applied 
by the T. & N. O. was scrap and unfit for service, 
stating that it is practically impossible to wear the parts 
out in nine day’s service. 

The T. & N.O. refused to cancel the charges as made, 
claiming that the charge was correct as per Item 29 of 
Rule 111. It stated that the triple valve was cleaned, 
repaired and passed over a standard 3-T triple-valve 
rack and that, when applied to the car and individually 
tested, the brakes operated properly. 

In rendering its decision the Arbitration Committee 
stated: “Joint evidence does not prove conclusively 
that the check valve case was broken when triple valve 
was applied by the Texas & New Orleans nine days 
previous. -Failure of this item could have occurred in 
fair usage subsequent to application. Car owner is 
responsible. Interpretation No. 2 of Rule 60 applies.” 
Case No. 1651—-Trinity & Brazos Valley vs. Texas 
& New Orleans. 


Charge for Brake 
Beam Slide Chairs 


On February 21, 1929, the Union Pacific applied two 
A.R.A, No. 2 plus brake beams, without third-point sus- 
pension, to St. Louis-San Francisco car 145869 in place 
of two A.R.A. No. 2 plus brake beams with third-point 
suspension (owner’s defect) and issued a defect card 
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authorizing the correction of the wrong repairs. The 
wrong repairs were corrected by the S.L.-S.F. and 
charges made for two second-hand brake beams and two- 
brake-beam chairs. 

The U.P. took exception to the charges for the brake 
beam chairs, contending that the charge and credit for 
the two second-hand brake beams should be authorized 
by Item 210-A of Rule 101 and Interpretation 23 of 
Rule 17, as the rules provide but one price for a second- 
hand No. 2 brake beam completely equipped with or with- 
out third-point suspension. The owner contended that 
Item 210-A of Rule 101 covers the price of a No. 2 
brake beam with or without the third-point suspension 
feature or extension jaws in the brake-beam fulcrum, but 
does not include the price of the sliding chair. Although 
a charge was made to cover the cost of the sliding chairs 
applied at the time the wrong repairs were corrected, 
the U.P. was advised that this charge would be canceled 
if the sliding chairs, removed at the time the wrong re- 
pairs were made, were returned. 

The decision of the Arbitration Committee in this case 
is as follows: “The prices for brake beams, per Rule 
101, do not include the brake-beam slide chairs. The 
question of whether these details should have been cov- 
ered by the defect card would depend on the circum- 
stances. If they were missing or defective at time of 
making wrong repairs, owner would be responsible. If 
they were removed in good condition at time of making 
wrong repairs, they should have been defect carded.” 
Case No. 1652—St. Louis-San Francisco vs. Union 
Pacific. 


Responsibility for 
Damaged Ore Car 


The B end of the Duluth & Iron Range ore car 10384 
was found to be driven in and the sheets buckled while 
on the Northern Pacific tracks at Duluth, Minn., Janu- 
ary 26, 1929. The owner stated that the car was of 
special design and that from experience it knew that 
the car must have been damaged while loaded, because 
if it had been subjected to rough usage when light it 
would have buckled in the center. This, the owner con- 
tended, placed the responsibility on the N. P. because 
the car was placed loaded on the N. P. tracks on Janu- 
ary 19, in perfect condition and when returned empty 
on January 26 it was found to be in a damaged condi- 
tion. . 

The Northern Pacific contended that the car was 
damaged when light by the transfer crew on January 
26. It also contended that the defects were of such 
a nature that the owner would have been responsible 
for the damage even if the N. P. crew had been the 
cause of it because the car was inherently weak in con- 
struction. The N. P. pointed out the fact that the car 
was built in 1909, that it had neither longitudinal nor 
end sills and that in other ways it was also of weak 
construction. It also stated that, apparently from Ques- 
tion 2, following Rule 44 in the Revised 1929 Code of 
Rules, the attention of the Arbitration Committee had 
been called to cars of this type and that their ruling 
would make it impossible to have a Rule 44 condition 
on this class of car. There being no Rule 32 condition 
involved in the case, the N. P. contended that the owner 
was responsible. 

In rendering a decision the Arbitration Committee 
stated “Car was not subjected to any of the unfair 
conditions of Rule 32. Owner is responsible.”—Case 
No. 1653—Duluth & Iron Range vs. Northern Pacific. 








Car Inspectors— 
Who, What and Why?* 


By H. R. Rice} 


E can all remember back a few years when nearly 
all of the car department supervisory forces came 
from the car-inspection branch of the service. In those 
good old days some one evidently circulated a rumor to 
the effect that car inspectors were the cream of the car 
department and gradually the average car inspector, too, 
reached the conclusion that he, somehow, was endowed 
with some sort of super-intelligence which immediately 
becomes effective with his appointment as a car inspector. 
Believing that he possessed all of this knowledge men- 
tioned, it became necessary for the car inspector to use 
the knowledge, and he did; sometimes with peculiar re- 
sults. 

The American Railway Association issues a code of 
rules written as plainly as possible, which is revised from 
year to year and which governs the movement of cars 
in interchange. And what does the car inspector do, 
aided and abetted by his superiors, the car foremen? He 
takes this code of rules to a series of meetings held at 
more or less regular intervals throughout the year on his 
railroad or at his railway club or association, and he ex- 
erts himself to dig up trick questions to confuse and 
confound the makers of the code of rules. 

Is the code of rules governing the movement of cars 
in interchange so complicated that so many meetings 
must be held and so many hours spent in discussion and 
argument in order to insure the safe movement of cars? 

It does not seem possible that the rules are so compli- 
cated that intelligent men must attend meetings month in 
and month out and year after year and argue about the 
same old thing. 


Too Many Trick Questions 


Perhaps it is unfair to blame the car inspector for all 
of this so-called discussion. I have sat in meetings where 
the annual revision of the A. R. A. rules was being dis- 
cussed and listened to long-winded and inconsequential 
arguments, not by car inspectors, but by chief inter- 
change inspectors, general car foremen and other super- 
visors; and it appeared that many of the speakers had 
deliberately interpreted the rules for themselves and then 
like the Rock of Gibraltar (I should say the Sphinx but 
the Sphinx is too silent) stood and defied the elements to 
move them. 

I would not want you to think that there is any inten- 
tion, of dinpeniraeinig thé attendance of the car inspéctors 
at staff. meetings ot the car foremen or at the meetings 
of the.local: railway clubs. There is only one way to ac- 
quire knowledge and that is through experience and 
study. It is possible to acquire knowledge through the 
results of the experience and study of others than your 
own self. And such meetings provide the vehicle for 
the acquirement of such knowledge. 

‘However, itis hardly profitable to anyone to attend 
a meeting where. the time is occupied ‘in’ discussion of 
trick questions designed primarily to fill up time and 
which serves ho real purpose. The car foreman and 
ather supervisors can set a good example for their sub- 
ordinates by discussing questions of importance at their 
staff meetings*as well as at the meetings of the clubs 
gr associations, which are usually dominated’by, car de- 





* Abstract of af address before the Indianapolis ‘Enterchange Car In- 
spectors Association held at Hotel Severin, February 2, 1931. 
an Mr. Rice is general shop inspector of the New York, Chicago & St. 
us, 
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partment supervisors and especially at the clubs where 
the inspectors usually have little to say. 

But, so long as the supervisors attend such meetings 
as this, and have their inspectors attend such meetings 
and then consume a great deal of time in insipid argu- 
ments, just so long will the car inspectors think and 
act along the same lines, for the attitude of the super- 
visors is naturally reflected in the attitude of the sub- 
ordinates and as a result the code of rules fails in many 
instances to serve its purpose which is, primarily, to 
accomplish one thing to expedite the movement of 
traffic. 

The traffic departments of all railroads are striving to 
obtain more business and one of the greatest aids that 
the mechanical department can give the traffic depart- 
ment is a low ratio of delay because of mechanical- 
department inspection. There are times, however, when 
the attitude of our inspection forces toward the enforce- 
ment of some real or imaginary, and usually unim- 
portant, technicality of the rules, may delay the car and 
lose the business. 

We are all familiar with the situation the traffic de- 
partments are combating in relation to highway trucking. 
Here in Indianapolis the I. C. has a car for Muncie. 
They deliver the car to the Belt; the Belt delivers the car 
to the Nickel Plate; the Nickel Plate switches the car 
into a train and moves it to Muncie and another engine 
switches the car to an industrial track. In this instance 
six crews of five men each have handled the car for a 
short haul that might have been handled by one truck 
with possibly two men. 


Why Not Try to Expedite Traffic? 


How much better it would be if the meetings were 
devoted to informative discussions of ways and means of 
expediting freight movement through terminals and in- 
spection points—or discussions of the railroad com- 
panies’ policies in connection with car repair programs. 
No one is in a better position to determine whether or 
not enforcement of the A.R.A. rules results in delays to 
traffic than the car inspectors. If the intent of a rule 
is in error there are methods by which the rule may be 
changed, but if traffic is lost it is mighty hard to get 
back again. 

How much more information could the inspector get 
out of a meeting if the speaker discussed methods used 
in expediting traffic on his road and the inspector profited 
thereby rather than if the speaker had dug up a trick 
question which consumed an hour’s time in discussion 
and meant nothing, after it was finally laid aside? I 
imagine that it weuldabenefit him considerably more. 

Why not Have some discussion by the industrial in- 
spectors in. connection.with the faults or failings of the 
loading rules?.. The other inspectors’ see the results of 
improper loading and a‘get-together should help. 

Why not discuss the lack of uniformity in the selection 
of cars for commodity loading? This is a fertile field 
for a live discussion. 
to get an agreement between any considerable: number 
of inspectors here tonight as to just what constitutes the 
proper car for certain commodities. .And still we must 
depend on. commodity inspection by many men, all of 
whom appear to have a different idea as to just what is 
required for any specific commodity. A little com- 


parison in a meeting of this nature or a foreman’s staff 
meeting would iron that difference out. 

There are many. live subjects.that.might be discussed 
profitably at foremen’s staff meetings and at meetings of 
railway clubs without devoting a considerable part of 
ihe time to technicalities. The foreman should endeavor 
to confine the questions to live subjects and the inspector 
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I dare say that it would be hard. .. 


should try to be as live as the subject under discussion. 

Many of the clubs or associations should take the same 
advice. Granting that it is sometimes difficult to secure 
speakers and that the subject committee sometimes has 
a most thankless job, it still appears that there are times 
when the papers presented are not exactly fitted to the 
occasion. 

Why pick on some car department supervisor to pre- 
pare the papers, or some supply representative? I sup- 
pose that this organization, like many similar ones, com- 
plains that the car inspectors come to the meeting and 
do not take any part. Mr. Car Foreman, can your in- 
spector come up to this meeting and speak his mind with- 
out hurting your feelings? Do you believe that his 
opinion is worthless? Try giving the inspector an op- 
portunity to prepare a paper some evening and you may 
get a shock. Let him “speak out in church” as the say- 
ing goes. Perhaps you will learn something. 

In the forepart of this paper I have made some re- 
marks in connection with the car inspector’s knowledge. 
I wonder if the car-department supervisors cannot in- 
dulge in introspection and determine wherein their own 
responsibility lies in connection with some of the peculiar 
things their car inspectors do. As the immortal poet 
Burns says, “O wud a power the Giftie gie us; to see 
oursels as ithers see us.” The car department super- 
visors would probably see in their inspectors, reflections 
of all of their own idiosyncracies. And no doubt profit 
thereby. 


Truck for Carrying 
Freight-Car Couplers 


QroOwN in the drawing is a truck especially designed 
for carrying freight-car couplers. It has a height 
over-all of 2 ft. 51%4 in. The coupler is carried on the 
truck with the head toward the handle. To apply a 
coupler and gear, the truck is pushed underneath the end 
of the car so that the shank of the coupler is between 
the draft sills. The height of the truck is such that ad- 
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This two-wheel truck saves labor in applying couplers 
to freight cars 


justments to get the coupler in position require little ef- 
fort. The truck is especially adopted for the standard 
coupler height of 34% in. from the horizontal center 
line of the coupler and the top of the rail. _ 

The chassis*is carried on two cast-iron wheels 18 in. 
in diameter. No supporting legs or wheels to prevent 
tipping are required, as thie truck is under'a car when 
standing loaded. 





Railway Mechanical Engineer 91 














In the 


i 


Back Shop and Enginehouse 





Shop Devices Used 
On the C. & N. W. 


ODEN shop tools and machinery are essential 
to the efficient operation of any railroad repair 
shop. Of almost equal importance are the many special 
tools, jigs, and labor-saving devices found in any well- 
organized shop. In fact, these special methods are con- 
sidered by most competent observers of shop operation 
to afford a good index of the energy, resourcefulness, 
ingenuity and good judgment of the supervisory forces 
and shop management. 

Among the many railroad shops amply provided with 
labor-saving devices, in almost every department, are 
those of the Chicago & North Western at Chicago, this 
being true in both the locomotive shop and the car shop. 
The several devices described in this article were se- 
lected at random from a great many developed in the 
locomotive department and which might have been 
mentioned. 


Making Guide Liners 


One of the small jobs which consumes a large amount 
of time in the aggregate in locomotive shops is the mak- 
ing of guide liners, or shims, for use in lining guides, 
especially when erecting-shop men are permitted to cut 
these liners out of metal of the required thickness with 
a hand chisel at the bench. On the other hand, the num- 
ber of liners of any one size required is usually so small 
that it is hard to justify the cost of making a set of 
dies. At least, this was the experience of the North 
Western, which, on investigation, discovered that a total 
of 47 different sizes, styles and designs of guide liners 














were required for locomotives coming in for repairs. 
Patterns of some of these liners are shown at the right 
in one of the illustrations, and at the left is shown a 
single die and punch with adjustable features by means 
of which any one of the guide liners can be made. 

In developing this special guide liner die, the require- 
ments were studied and a certain size of slot (1-9/16 
in. wide) agreed upon as standard and suitable for all 
liners. A single die and a punch were then manufac- 
tured of high-carbon steel and secured in suitable re- 
cesses in the base plate and in the top header plate, 
respectively, by means of six screws. The base plate is 
recessed at the bottom to provide room for the blanks 
which are subsequently removed and used as number 
tags for various locomotive parts. 

In making liners, they are blanked out to the particu- 
lar size required on the squaring shears. A close ex- 
amination of the illustration will show adjustable brack- 
ets which are then set to locate the slots as called for 
in the particular design. As many liners as desired are 
then run through the punch press, one slot being cut 
at each stroke of the press. The guiding brackets are 
then set to bring the second slot in the proper location 
and the operation is repeated. The punch itself is’ 
ground straight and the die relieved in accordance with 
the usual practice. The face of the die is purposely 
ground 1/32 in. convex, lengthwise of the slot, to give 
a shearing action, thus resulting in a smooth cut. A 
stripping plate removes the liner from the punch on the 
upward stroke of the press. Guide liners are made with 
this die and punch design out of different thicknesses 
of sheet iron varying from No. 24 to No. 18 gage. A 
production of upwards of 1,000 per 8-hr. day can be 
readily secured. 

Another operation efficiently done at the Chicago 





Guide liner die and punch—Templates of liners designed with standard slot width 
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Punch press and dies used in making clamps for 
copper pipes 





shops of the North Western, on the same punch press 
as that used in making the guide liners, is the manu- 
facture of small clamps used in securing copper pipe 
to a locomotive jacket by means of Parker-Kalon 
screws. These clamps, shown at 4 in one of the illus- 
trations, are made of No. 18 gage sheet steel, being pro- 
vided with a semi-circular recess to accommodate the 
pipe and with two holes punched to receive the screws. 

The small dies used in this case are secured to the 
base plate and to the top header plate in the usual man- 
ner, being designed so that the two progressive opera- 
tions required are performed one after the other and a 
clamp turned out for each stroke of the machine. Sheet 
steel strips of the proper gage and width are simply fed 
to the machine. the first stroke forming the half-round 
recess in the clamp and the second punching the two 
holes and shearing the half round ends all at one time. 
Each subsequent stroke of the machine, therefore, per- 
forms the first operation on one clamp and the second 
operation on another. A production of four to five 
thousand clamps in eight hours is secured. 


Gasket-Cutting Device 


A considerable amount of gasoline-electric rail equip- 
ment is now in operation on the Chicago & North West- 
ern and, whenever necessary, for any reason, to remove 
the engine heads, new gaskets are usually applied. These 
gaskets, made of a composition material, were formerly 
purchased new from the manufacturer, but are now 
made at Chicago shops. Inasmuch as the relatively 
small number of gaskets used prohibited the making of 
expensive dies for the operation, the comparatively sim- 
ple gasket-cutting device, illustrated, was devised, 
which permits the railroad to make its own gaskets with 
a total saving, including labor and material, of 75 per 
cent. 

The device consists of two 3%4-in. steel plates, planed 
down to a true surface on one side of each plate only, 
and provided with two locating pins and corresponding 
holes so that when the upper plate is placed on the lower 
it always takes exactly the same relative position. For 
convenience, the upper plate is provided with two 
handles to be used in removing or applying it. Both of 
these plates are laid out and drilled for the various port 
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Gasoline-engine cylinder-head gasket cutting device 


and bolt holes required. Two large holes in the upper 
plate, corresponding to the cylinder bores, are an ac- 
curate sliding fit on the two flat cylindrical pieces 
pressed into the cylinder bore holes in the bottom plate 
of the device. Four punches, of the various sizes re- 
quired, are made to be an accurate sliding fit in the small 
holes and are ground concave on the ends, as illustrated. 

The first operation in making the gaskets is to cut 
the material or packing to the proper size on squaring 
shears in the tin shop. A templet is then applied to lo- 
cate the cylinder centers, a trepanning tool being used 
to cut out circular sections of the packing correspond- 
ing to the cylinder bores. The gaskets are then placed 
over the cylindrical projections corresponding to the 
cylinder bores in the bottom plate, and the top plate is 
lowered in place, being positioned accurately by the lo- 
cating pins and cylinder bore holes mentioned. The 
weight of the upper plate holds the packing in place 
while the small punches are being used to cut out neces- 
sary holes in the packing. One blow on the punch with 
a wooden mallet is sufficient to make a clean, accurately 
located hole. After all of the holes have been punched, 
the top plate is removed: and the gasket is found to be 
smoothly and accurately cut. The production is about 
75 gaskets in eight hours. Gasket-cutting plates of this 
type have been developed for the various sizes of gaso- 
line engines now used on the North Western and, ow- 
ing to the simplicity of the device, only a relatively 
small investment is involved. 


e Globe Valve Tester 


The modern locomotive requires for its successful 
operation an increasing number of valves of different 
types, perhaps the simplest of which is the ordinary 
globe valve. These valves must, to a greater extent than 
ever before, stand high pressures, operate easily and be 
tight. To assure the existence of these qualifications, 
all valves on general repair locomotives at the Chicago 
shops of the North Western are taken to the brass room 
on the balcony, thoroughly overhauled and tested in the 
device illustrated. This is simply a quick and conven- 
ient means of putting a water test on the valves with- 
out the labor of screwing them onto the test line. 

The device is mounted on a bench adjacent to the 
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Modern Universal tool-room miller machining a keyway or 
groove in a signal equipment part 


steel compartments where valves awaiting repairs and 
those overhauled are located. The device comprises a 
base plate through which the shop air pipe passes and 
on which the valve rests, being held in place by a cross 
bar attached to the plunger of a small air cylinder. The 
latter is supported, as shown, on two 1-in. studs threaded 
into the base plate of the device. A three-way valve, 
with suitable handle, provides for the supply and ex- 
haust of air to and from the cylinder. False seats, pro- 
vided with leather gaskets, are available for use with 
valves of different sizes. 

In operation, therefore, a false seat of the required 
size is placed in the testing machine and the valve held 
on this false seat, while the air pressure is applied and 
the plunger comes down to hold the valve firmly against 
the 90 or 100 Ib. usually carried in the shop air line. 
The cavity in the upper part of the valve is then filled 
with water and air pressure applied from: the under- 
side, any leak in the valve being immediately apparent 
by the passage of air through the water. The simplic- 
ity of this device gives no measure of its effectiveness, 
as will be appreciated by anyone who has ever tried to 
test valves by screwing them on to a test line, or possi- 
bly permitting defective valves to go back to the locu- 





Simple device which saves labor in testing globe valves 
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motive, give trouble and have to be removed for repairs 
after being applied. : 

A similar device, with only slight necessary modifica- 
tions, has been developed for the testing of angle valves. 


Tool-room Miller 


A machine which is giving a very good account of 
itself in the tool-room of the Chicago shops of the C. 
& N. W. is the Brown & Sharpe No. 3A universal 
miller, illustrated. This illustration shows the machine 
being used in conjunction with a B. & S. dividing head 
for machining the odd-shaped keyway, or groove, in a 
lock plunger forming part of the signal equipment. This 
use simply serves to indicate the wide variety of oper- 
ations which a railroad tool-room miller is sometimes 
called upon to perform, and for which the universal 
miller is well adapted. This milling machine is notable 
for rigidity, accuracy and ease of operation, quick re- 
turn of the table and the work being provided in all di- 
rections. The machine is used mostly for the manufac- 
ture of special helical milling tools, and taps, which can- 
not be bought in the open market. Special seating tools 
for line check valves, angle valves, injectors, etc., are 
also made on this machine, as well as forming and 
blanking dies, and all jig work requiring accuracy. 
High-speed steel cutters are employed so that the opera- 
tions can be carried out with a minimum loss of time, 
and the machine is designed to stand the cutting feeds 
and speeds encountered in this type of operation. 


Forged Steel 
Chock Blocks 


N the illustration is shown an effective set of 
chock blocks for use as a safety measure under the 
wheels of locomotives standing under steam. They are 





Chock blocks of forged steel with faces machined to fit the 
contour of driving tires can be used effectively to 
hold locomotives standing under steam 


12 in. long, 534 in. wide and 5% in. high at the heel 
and, thus, are higher and thicker than the ordinary 
wooden wedge used for this purpose. After the forging 
is made, the face of the block is machined to a radius 
of 26 in. and to fit the contour of the tread of the 
driving-wheel tire with a recess for the flange. The 
bottom of the block is slotted to a width of 3% in. to 
fit over the top of the rail. Two %-in. tool-steel pins 
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are pressed into the face of the slot near the heel of the 
block, with only the points projecting, thus increasing 
the friction between the block and the rail should the 
driving wheel run up on the block. A 15/16-in. hole is 
drilled through the block at its thickest point for the 
insertion of a 7%-in. eye-bolt. Two blocks are joined 
together by a short length of chain which is attached 
to the blocks by means of the eye-bolts. 

During a test which was made to determine the ef- 
fectiveness of the blocks, the wheels of a locomotive 
failed to mount them, the drivers spinning on the rail 
which resulted in moving the blocks a distance of 2 in. 
The driving wheels, rolling on the radial faces of the 
blocks, imbeded the small tool-steel pins in the face 
of the rail, thus preventing the blocks from slipping. 


Bushing Fixture 
For Ames Indicator 


HE fixture or mounting, the assembly and details 

of which are shown in the two drawings, is used 

in connection with the Ames Junior indicator, manu- 
factured by B. C. Ames & Company, Waltham, Mass. It 
is used in the air-brake repair department and tool rooms 
of an eastern railroad primarily for checking bushings. 
It is standard practice in the air-brake department on 
this road to true bushings that vary in excess of .001 in. 
The numbered parts on the detail drawing refer to the 
numbers shown on the assembly drawing. The indicator 
is secured to the vertical arm of the indicator slide,(3) by 
means of the screws (2) and the block (7). A slot in 
the indicator slide permits adjusting for height. The in- 
dicator slide is machined to fit the grooves in the top of 
the base (5), and is held in place by the gib (8), which 
is secured to the base by three machine screws, counter- 
sunk as shown. The bracket (6) is machined to slide 
in the groove on the bottom of the base (5) for purposes 
of adjustment. The thumb screw (4) screws in the 
taper block (9), which can be moved to any position 
desired in the slot in the center of the base (5). ‘l'wo 
dowel pins (10), machined for a loose fit in the two 





4-in. holes in the block (9) are riveted to the top hori- 
zontal arm of the bracket (6). 

The contact point of the indicator should extend below 
the base as shown on the assembly drawing. Work to 
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Ames Junior indicator applied to the fixture 


be checked is placed on a flat-finished surface plate in 
the usual manner, using the vertical leg of the bracket 
as a rest for the fixture. 


Gage for Setting 
Up Crossheads 


HERE are a number of methods in common use 

for setting and alining the top crosshead guide 
after the bottom one has been bolted in position. One 
method in practice on an eastern road makes use of 
the common gage shown in the drawing. 

The gage consists of a base, the legs of which are 
set at an angle of 90 deg., a section of 1-in. angle iron, 
a standard 3-in. level and a graduated scale, all riveted 
together to form an integral piece. A cross bar, gradu- 
ated in sixteenths of an inch, is attached to the gradu- 
ated scale by an 11/16-in., knurled-head bolt which is 
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Details of the fixture used in connection with 
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the Ames Junior indicator for truing bushings 
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A leveling gage for adjusting the top guide when setting 
up crossheads 


used to adjust the cross bar vertically in a 33-in. slot 
cut in the scale. Two vertical pieces of 7%-in. by 1/16- 
in. sheet steel are fitted in small slots at each end of the 
cross member by means of 9/16-in. knurled-head bolts. 

When in use, the vertical members are adjusted hor- 
izontally so that the distance between their inside edges 





























































































































is the width of the face of the guide. The cross member 
is then adjusted vertically after the crosshead has been 
calipered to determine the distance between the guides. 

When the top guide is temporarily applied, a small 
scale can be set face to face with the vertical graduated 
scale of the gage to determine what thickness of liner is 
necessary under the guide to give the crosshead the 
proper clearance after it has been set up. 

When the liners are made and applied, the gage is 
placed on the bottom guide, which has been set and 
alined by the usual method of centering a string in the 
cylinder and extending it back past the guide yoke. As 
the gage is set at various places on the lower guide and 
leveled, the top guide is brought into a position which 
will bring its face between the vertical members of the 
gage. When the face of the top guide sets between the 
vertical members of the gage, requiring no further 
adjustment, temporary bolts are applied, preparatory to 
reaming the holes for the application of the guide bolts. 


Expanding Arbor for 
Turning Tires 


Be expanding arbor shown in the drawing is de- 
signed for turning unmounted tires on a wheel 
lathe. The wheel center is of cast iron and has 12 
spokes, three of which are cast and cored as shown at 
sections D-D and E-E for 1%-in. by 9-in. clamping 
bolts. The rim of the wheel center is machined with a 
taper of %4 in. in 1 in. A tapered ring, made from a 
scrap driving-wheel tire, is applied as shown. A straight 
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An expanding arbor for truing tires on a wheel lathe 
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«ing can aiso be used when the inside diameter of the 
tires require additional diameter for the arbor. Both 
the tapered and straight arbor rings are split, and a 
slotted filler block is provided to allow for expansion of 
the rings. Three 1-in. bolts, turned down to %-in. di- 
ameter 144 in. from the end, are spaced equidistant 
around the wheel center to prevent the rings from slip- 
ping off. Two-inch holes in the rings allow sufficient 
free movement of the rings to facilitate the application 
and clamping of the tires in position. 

Tightening the nuts on the three clamping bolts 
causes the tapered ring to expand around the wheel 
center and thus clamp the tire in position for turning. 


Feed Stands for 
Use with Power Shears 


N the two drawings are shown feed stands which are 
designed to facilitate the feeding of large and small 
bars of iron and steel to sheers during production cutting 
operations. One of the stands consists simply of a 2-in. 
roller inserted in a yoke, riveted to one end of a 1%-in. 
by 12-in. threaded bar which is supported on the stand 
by two jam nuts. The nuts may be loosened and the 
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A roller-feed stand designed with a rack which expedites 
the production cutting of small bar stock 


bar raised or lowered: to any desired elevation; after 
which they are tightened against the stand, rigidly hold- 
ing the roller in its set position. The stand supporting 
the roller is 18 in. wide, 19 in. long and 27% in. high. 
The legs and braces are constructed of %-in. by 1%4-in. 
slab iron, while the top, through which the threaded bar 
extends, is made of %-in. by 6-in. plate. 

The other stand is a combined feed stand and rack 
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A single roller mounted on a stand to facilitate the feeding 
of heavy bar stock to a power shear 
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and is designed primarily for feeding small bar stock to 
the shears. There is no provision made for elevating or 
lowering the roller of this stand which is 2 ft. 9 in. 
above the floor. The stand is made of sufficient strength 
to permit the storing of a quantity of stock beside the 
roller, one end of the plate forming the top of the stand 
being flanged up to prevent the bars from rolling off. 
The stand is constructed of %4-in. by 1%-in. slab iron 
and is 18 in. wide and 2334 in. long. 


Pneumatic Press for 
Valve-Motion Bushings 


N shops where considerable rod work is done for 
locomotives in adjacent enginehouses in addition to 
the regularly scheduled back-shop work, hydraulic bush- 
ing presses are often worked at maximum capacity. 
This, in many instances, is detrimental to the progress 
of smaller work through the shop such as the pressing 
of bushings in various valve-motion parts. Again, it is 
not always desirable to operate a large hydraulic press 
for such light work. 

The pneumatic press shown in the drawing is es- 
pecially adaptable for light work. The press, which is 
3 ft. 10 in, high and set on a 3-ft. 1%-in. by 16-in. by 
534-in. cast-steel base is designed to be mounted on a 
work bench and consists of a Westinghouse 16-in. by 
12-in. driver-brake cylinder mounted between and near 
the tops of two 2%4-in. by 4-ft. 5-in. round steel rods. 
The rods are threaded top and bottom, at the top for 
the application of a horizontal cross brace and at the 
bottom for bolting them to the cast steel base. A second 
horizontal cross brace is placed below the cylinder while 
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A pneumatic press for small bushing work which can be 
mounted on a work bench 


two %4-in. by 3-in. steel straps are bolted to it and to 
the work bench for supporting the assembled press. In 
view of the fact that the press is mounted on a work 
bench the air-operating valve is situated in a position 
near its base. 





Frrry Years Aco.—Freight business on most western rail- 
ways is now immense, and every wheel is needed to dispose of 
the rush of agricultural products and merchandise. Lack of 
cars and locomotives represents the greatest complaint. The 
shops are crowded with orders for new equipment, some roads 
are leasing locomotives and cars from others, passenger en- 
gines are pressed into freight service, and practically all ma- 
4 is compelled to do double duty.—Railway Age, August 
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NEW DEVICES 





Water Conditioner 
Tests 


HE Locomotive Water Conditioner, developed 

jointly by the Bird-Archer Company and the Chi- 
cago, Milwaukee, St. Paul & Pacific, under the direction 
of R. W. Anderson, general superintendent of motive 
power, was first applied to the Mikado-type locomotive, 
illustrated, about two years ago. From a descriptive 
article, published on page 165 of the March 1930 issue 
of the Railway Mechanical Engineer, it will be recalled 
that the principal objectives sought in the development 
of the device were simplicity, relatively low cost, low 
maintenance, feedwater heating, storage of hot water, 
feedwater treatment and removal of oxygen. It is too 
early yet to say to what extent all of these objectives 
will be attained under all conditions of service. The first 
three are more or less inherent in the design. There is 
no question about the hot water storage feature, and 
tests indicate that an average feedwater temperature 
of 208.6 deg. F. is readily attainable, as well as an aver- 
age oxygen elimination in excess of 82.4 per cent. The 
success of service tests of the device on the Milwaukee 
to date are such that, besides the two light and heavy 
Mikados already equipped, five additional installations 
are now being made, including one on a converted 2-6- 
6-2 type locomotive. 

A number of important improvements have been 
made since the Locomotive Water Conditioner was first 
described in the Railway Mechanical Engineer, the 
principal ones being the application of an exhaust steam 
ejector to replace the small turbine-driven pump for 
supplying cold water from the main tank to the hot 
water storage compartment; and the development of 
an improved, turbine-driven, feedwater pump unit which 
will take hot water and deliver it efficiently and reliably 
against high boiler pressures. This pump was described 
on page 719 of the December issue of the Railway 
Mechanical Engineer. 

The general principle of operation of the Conditioner 
has not been changed. Exhaust steam is brought back 
from the cylinders through a 6-in. pipe to heat the 
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C. M. St. P. & P. locomotive on which the Water Conditioner was tested 
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water in one leg of the tank which has been partitioned 
off to form a hot-water storage compartment of 700 
gal. capacity, or more, dependent upon the needs. The 
temperature of water in this compartment is held uni- 
formly at or near the boiling point, as long as exhaust 
steam is available, by means of a thermostatically- 
operated exhaust-steam control valve. A fixed water 
level is maintained in this compartment, as long as the 
locomotive is in operation, by means of a float which 
operates through a Crane butterfly valve to control the 
supply of steam to the ejector. When .the locomotive 
drifts or stops, this: supply of stored hot water may be 
drawn upon to feed the boiler through the boiler feed 
pump. The design is thus adapted to assure the full 
benefits of feedwater heating, not only to road loco- 
motives, but to yard, switch, transfer and other locomo- 
tives in intermittent service. 


Feedwater Temperature Maintained 


in Excess of 140 Deg. F. 


An ingenious and effective device is provided to pre- 
vent the possibility of injecting cold water into the 
boiler at any time, whether the locomotive is working 
or not. Should any attempt be made to start the boiler 
feed pump when water in the storage compartment is 
at less than 140 deg. F., high-pressure steam is admit- 
ted to the water at the pump suction under the control 
of a thermostatically-operated live-steam valve. Just 
as soon as exhaust steam is available to heat the water 
in the compartment above 140 deg., the live-steam valve 
automatically closes. 

As a result of the above provision in the design of the 
Conditioner equipment, its operation has been rendered 
as nearly automatic as possible, boiler feeding being re- 
duced to its simplest form, or, in other words, a one- 
valve operation, with the equipment available for use 
at all times. The boiler feed pump steam valve in the 
cab is the only one requiring the attention of the engine 
crews, all other valves in the equipment being entirely 
automatic in action and: of rugged construction, designed 
to give reliable service over a long period, under exact- 
ing conditions. The thermostatic control, required on 
only two of the valves, consists of a thoroughly-tested 
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Diagram showing construction of the Type A and the Type B Conditioners as applied to the left water leg of a 
tender tank 


design, especially adapted for use with this equipment 
by the Fulton. Company, Knoxville, Tenn. 

Chemical treatment of the water is secured by the in- 
sertion of briquettes of the necessary chemical compo- 





Details of the feed pump and piping application 
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sition in a cylindrical container with removable cap, 
located on the left water leg of the tank, and connected 
to the cold-water delivery pipe, as illustrated in the 
drawing. Cold water, carrying the proper amount of 
the required chemical solution, then passes to the cold- 
water delivery line, mixes with exhaust steam in the 
heater condenser and is delivered to the hot water stor- 
age compartment where the chemical reaction is greatly 
speeded. up, owing to the high temperature. Any scale- 
forming impurities or free mud which settles in the bot- 
tom of the compartment can be readily discharged at 
terminals through the sludge valve, illustrated. 


Two Types of Water Conditioners 


Referring to the diagram, it will be noted that the 
Locomotive Water Conditioner is now available in two 
types, Type A employing a turbine-driven pump for 
supplying cold water to the storage compartment, and 
the Type B employing an exhaust steam ejector for 
this purpose. In the latter case, cold water flows by 
gravity to the ejector, where exhaust steam, drawn 
from the main cylinders, combines with the water and 
forces it through the hot water delivery pipe to the stor- 
age compartment. The heating of the water in the Type 
B Conditioner is thus accomplished in two stages ; first, 
in the ejector, and, second, by the admission of exhaust 
steam through the thermostatic control valve directly 








in the hot water storage compartment. The ejector is 
wholly automatic in operation. 

Throughout the development period of the Locomo- 
tive Water Conditioner on the Milwaukee, the tempera- 
ture of the water entering the boiler has been closely 
observed on numerous tests. In addition, test records 
of temperature and oxygen removal have been made 
by Dr. D. H. Koyl, water service engineer of the rail- 





to proper drying temperature in about three minutes. 
The dryer is equipped with a hand-regulated air-mixer 
valve and consumes approximately 20 cubic feet of gas 
per hour. 

When equipped with an electric heater, the drying 
drum contains two Nichrome wire heating units which 
are capable of heating it to proper drying temperature 
in about 10 minutes. Each of these units is controlled 
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Piping diagram of a Water Conditioner application 


road. Doctor Koyl’s-report shows that on one test run 
an average temperature of 208.6 deg. was obtained with 
an average oxygen removal of 89.8 per cent. Twenty- 
four temperature readings were taken on this occasion 
and 12 oxygen determinations made of the water that 
passed through the Conditioner. An average of three 
tests of this nature showed, however, an average oxygen 
elimination of 82.4 per cent. The device has been oper- 
ated without extra labor costs, other than ordinary 
maintenance, and the cost of the chemicals required for 
the treatment of the water evaporated. Locomotives 
equipped with the Conditioner have been successfully 
operated in territory where both treated and untreated 
waters, as well as mixtures of the two are handled. 


Pease Junior Model 
Print Dryer 


HE Pease Junior Sheet Dryer, manufactured by 

The C. F. Pease Company, 813 North Franklin 
street, Chicago, is designed for the drying of moderate 
sized blue-prints, negatives, blue-line and brown-line 
prints up to 24 in. wide. Also, when a chromium- 
plated cylinder is used, it is particularly adapted for 
drying photo prints. The Junior Model Dryer closely 
resembles the larger size Pease dryers in design. 

Prints are fed into the dryer over a brass scraper rod 
and up an inclined feed table which drains the water 
away from the drying drum and prevents steam pock- 
ets and creased prints. Beéneath the feed table is lo- 
cated an adjustable drip pan where all surplus water is 
collected. This pan can be raised or lowered as re- 

uired for handling either long or short prints. After 
tying, prints are automatically returned into an ad- 
justable tray at the front of the machine which can 
be pushed back out of the way when exceptionally long 
prints are being run. 

The revolving copper drying drum can be furnished 
with either gas or electric heating elements; also, it can 
be had chromium plated when so specified. Chromium 
plating is recommended for use in connection with dry- 
ing photo prints as the drum can be easily cleaned with 
a damp cloth and will not be affected by chemicals. 

When equipped with a gas heater, the revolving cop- 
per drying drum contains one burner and can be heated 
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by a separate switch. When operating on 110 volts, 
the electric heating units consume about 35 amperes and 
when operating on 220 volts the heating units consume 
about 20 amperes. The motor operating the drum con- 
sumes 144 amperes. The heating units are automatically 
cut off when the motor is shut down. 

The dryer is constructed with an angle-iron frame 
finished in olive-green enamel. It is equipped with a 
¥-hp. motor and variable gear drive for two speeds, 








The Pease Junior-model sheet dryer 


either two or three feet per minute. At-the | ‘ont and 
right-hand side of the machine is a handeetiRy regu- 
lator for controlling the canvas band. All partS of the 
pg are accessible and can be easily cleaned and 
oiled. 

The overall height of the Junior dryer is 5 ft. 3 in. 
and the floor space it occupies is 3 ft. 5 in. wide by 3 
ft. 6 in. deep. .The-complete-machine is shipped fully 
assembled ready for connection and immediate opera- 
tion. 


February, 1931 











Link-Belt Variable Speed 
Transmission | 


HE variable speed transmission shown in the illus- 
trations consists basically of two pairs of wheels of 
the opposed conical-disc type, between which a unique 
chain transmits power. The effective diameters of each 
pair of wheels can be altered under load to change the 
speed ratio, without steps and without dependence on 
friction. On changing speed, the self-pitching chain 
rises in one set of wheels and descends in the other, so 
that while the input shaft connected to a motor or other 
source of power turns at constant speed, the output 
shaft is brought to the desired revolutions per minute. 

The variable-speed device is designated as the P. I. V. 
Gear, the initials standing for “Positive Infinitely Varia- 
ble,” indicating its characteristics, and is the product of 
the Link-Belt Company, Philadelphia, Pa. The wholly 
original feature of the P. I. V. Gear is its use of a 
positive chain drive to transmit the power. Radial 
teeth are cut in the conical faces of the driving discs, 
and the self-adjustable teeth projecting beyond the sides 
of the chain are arranged to engage the radial teeth of 
the discs. 

The chain used in the P. I. V. Gear is made up of a 
series of steel leaves or links with joints consisting of 
hardened-steel pins turning in segmental bushings. 
There are no teeth on the inner surface of this chain. 
Instead, what may be called teeth are made up of packs 
of hardened steel laminations or slats which extend 
through slots in the links at right angles to them, and 
project about % in. at each side of the chain. The 





The tooth formation of the P.I.V. chain of.the minimum 
(left) and the maximum (right) diameter of wheel 


individual containers which hold the packs of slats are 
secured in the openings of the links but, within each such 
container, the slats are free to slide from side to side 
individually with relation to each other and adjust them- 
selves to engagement with the radial teeth of the discs 
over substantially the full range of diameters. The 
angle of the slat ends is 30 deg., the same as that of the 
conical faces of the wheels. 

The teeth of the discs widen from the center outward 
toward the circumference, but are of uniform depth. 
They are staggered relatively on each pair of wheels so 
that the slats move back and forth into the teeth to mesh 
correctly as the chain comes into contact with the wheels. 
Self-pitching of the chain to any tooth width or wheel 
diameter is thus..assured. At each engagement of the 
chain and wheels, the slats are regrouped within their 
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separate containers, but do not slide nor move under 
working pull. Their movement in engaging with the 
wheels is complete before the load is applied. 

All the elements of the P. I. V. Gear are built into 
and protected by an oil-tight housing, and are auto- 
matically splash lubricated. The hardened steel wheel 
faces are mounted on cast-iron hubs backed by ball 
thrust bearings, and move axially on the shafts, which 
in turn are mounted in radial ball bearings. The move- 
ment of the pairs of wheels together or apart, in order 
to increase or decrease their effective pitch diameters, 
is controlled by a pair of pivoted levers operated through 
a hand control shaft with right-and-left-hand screw 
motion. Initial chain tension is provided for by an 
external adjustment screw by two hardened shoes which 
ride lightly on both upper and lower strands of the 
chain, under constant spring pressure. A speed in- 
dicator permits a ready check-up on operating speed 
settings. 

The unit has been put to production by the Link-Belt 
Company for the present in five sizes, from 1 to 10 hp. 
capacity, providing speed change ratios up to a max- 
imum of six to one. It has been tested throughout the 
past year by continuous operation in driving machine 
tools, textile equipment, baking, glass- and paper-making 
machinery. 


Dulux—A Synthetic 
Paint Vehicle 


NEW vehicle for use with interior, and exterior, 

finishing materials and a group of paints and enam- 
els utilizing it, has been developed by E. I. du Pont de 
Nemours & Co., Incorporated, Wilmington, Del. Des- 
ignated as Dulux, the vehicle is uséd in two forms: Du- 
lux gum serving as a vehicle for enamels and Dulux 
oil serving as a vehicle for paints. The Dulux vehi- 
cles are made by chemical reactions which require ex- 
tremely close chemical control and which, when com- 
pleted, have none of the properties commonly associated 
with the usual resins, gums and oils used in paint man- 
ufacture. They are distinct chemical compounds, their 
properties depending as much upon the method of 
manufacture and upon control during manufacture as 
they do upon the ingredients used. 

In the Dulux products using these vehicles for in- 
terior and exterior enameling, Dulux gum is used to 
bind the pigment together. This is a rubbery material 
which hardens to the toughness of horn and is said to 
have remarkable durability and retention of elasticity. 


‘It is dissolved in special solvents to form the Dulux 


vehicle and in no way is associated with the common 
practice in making paint vehicles by dissolving resin, 
fossil gum or brittle synthetic resins in oil by the appli- 
cation of heat. Enamel finishes using this gum as a 
vehicle are designed for use on machinery, furniture, 
signs, busses, railway equipment, etc., where a quick- 
drying, hard, enamel-like finish is desired. In Dulux 
finishes for exterior and interior painting, an oil-like 
vehicle is used which gives softer but more durable 
films than the gum-like vehicle used for enameling. 
This oil, like Dulux gum, is a synthetic product and has 
no relationship to the materia! ordinarily used at pres- 
ent in the paint trade. Finishes from this oil are used 
in the places where linseed oil or chinawood oil paints 
are now commonly used, as, for example, on building 
exteriors, bridge and steel work, etc. 

To determine the relative durable qualities of Dulux 
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oil and linseed oil, comparative tests were made with 
ordinary vehicles and with the Dulux vehicles by the du 
Pont Company. Ordinary white-pine clapboard panels 
were coated, in one case with linseed oil, in another case 
with heat-bodied linseed oil and in a third case with 
Dulux oil and placed on exposure racks at an angle 
of 45 deg., facing south. In six months, according to 
the records of the du Pont Company, the linseed oils 
had disintegrated to such an extent that they no longer 
protected the wood and the panels were badly warped. 
At the end of two years the panel coated with Dulux 
oil was still in perfect condition. Numerous other com- 
parative tests were made, all of which are said to have 
indicated the superior durable qualities of the Dul x 
vehicles. 


Dulux for Interior and Exterior Painting 


To test further the Dulux oil vehicle used for interior 
and exterior painting, equal quantities of a pigment of 
maximum chalking or fading tendency were placed in 
a Dulux oil vehicle and in a linseed oil vehicle. The 








.0028 in. 
-0027 in, 


.0040 in. 
.0043 in. 


.0062 in. 
.0076 in. 


Top row—Different thicknesses of Dulux oil on polished 
metal. Bottom row—Similar thicknesses of linseed oil 
on polished metal. All panels exposed 100 days on 
a 45 deg. fence at Wilmington, Del. to compare 
the corrosion of the two vehicles 


panels painted with these products were exposed side 
by side on the same exposure fence at 45 deg. The du 
Pont records reveal that the linseed-oil paint chalked 
through to the wood in less than eighteen months while 
the Dulux oil product was still in perfect condition at 
the end of that period. The same test was made on 
panels painted with a pigment of maximum cracking 
tendency. At the end of eighteen months the linseed- 
oil paint cracked and flaked through to the wood while 
the Dulux paint was still giving complete protection to 
the wood. Similar tests were made comparing Dulux 
products for exterior painting with ordinary white lead, 
linseed-oil white exterior paints and with various col- 
ored paints with linseed oil vehicles. Invariably, it is 
said, the Dulux paints withstood longer than the others 
any tendency to fade, chalk or whiten. 


Metal Protection 


For the protection of metal, the high resistance quali- 
ties of Dulux products were also established to the sat- 
isfaction of the du Pont Company by comparative tests, 
similar to the ones mentioned above, with paints of lin- 
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seed oil base. In addition, tests were completed to de- 
termine the permeability of Dulux to moisture. 

From this test, the results of which are shown in the 
chart, Dulux oil, both clear and pigmented, was found 
to be approximately three times as impermeable as lin- 
seed oil and approximately twice as impermeable as 
ordinary metal-protective vehicles containing blends of 
linseed oil, chinawood oil and spar varnish. 

Under ordinary conditions Dulux finishes for exterior 
and interior painting are dust free in three to six hours, 
and dry enough for recoating in from eight to eighteen 
hours. They atomize freely and are therefore suitable 
for spray application but still have enough body to ad- 
here to vertical, surfaces without sagging, breaking or 
running. 


Dulux for Exterior and Interior Enameling 


Dulux products for enameling are flexible when first 
applied and retain their flexibility over a long period 
of time. They are also resistant to chipping or crack- 
ing. ; 

The enamels dry quickly, being dust free in approx- 
imately twenty minutes and may be recoated within 
one hour after the first application. The film is tack 
free in four to five hours and hard in ten to twelve 
hours, after which it is said to resist effectively the 
action of heat, alcohol, gasoline and oil. 


The Cullman 
Lathe Drive 


N the illustration is shown an application of the 
Cullman lathe drive, an individual electric motor 
drive for lathes which were originally designed to be 
operated by means of cone pulleys and a belt. The 
drive, built by the Cullman Wheel Company, 1344 Alt- 
geld street, Chicago, consists of a bracket mounted on 











The application of the Cullman lathe drive for motorizing 
belt-driven machines 


(Continued on next left-hand page) 
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the back side of the lathe, a Cullman speed-reducing 
unit and drive shaft for mounting a cone pulley, a driv- 
ing motor and a suitable table for mounting the various 
parts of the unit. 

The upper end of the bracket is machined to receive 
a foundation shaft and is provided with clamping bolts 
to permit alining the bearings carrying the shaft. Two 
collars for side adjustments, the main bracket carrying 
the Cullman speed reducer with a shaft extension for 
mounting the cone pulley, the motor and a reversiple 
drum switch are all mounted on the foundation shaft. 
A device for raising and lowering the cone puliey, 10 
facilitate djustment of belt tension, is also mounted on 
the foundation shaft together with a spring for sup- 
porting the weight when shifting the belt. 

The unit is made in capacities of 1, 2, 3,-4 and 5 
hp. for driving lathes ranging in size from 14 in. to 36 
in. The belt shifting device lowers the cone pulley 
1 in. on the 1-hp. and 2-hp. units while on the 3-hp., 
4-hp. and 5-hp. units it lowers the pulley 1% in. On the 
extreme end of the raising and lowering device is an 
adjustable support that can be set at any convenieut 
location on the lathe. The cone pulley which is mounted 
on the shaft extension driven by the speed reducer is 
the one originally used on the old countershaft. 


Sparking-Out Attachments 
For Heald Grinders 


OO high precision internal grinding jobs requiring 
fine finish it is a well known fact that after the 
feed of the machine has been discontinued a certain 
period of time is required for the wheel to spark out. 


This sparking out is the natural dying out of a trans- . 


verse pressure that is built up between the wheel and 
the work by the in-feeding function and which takes the 
form of a very minute spindle deflection. 

Taking advantage of this condition, the Heald Ma- 
chine Company, Worcester, Mass., has developed 
sparking-out attachments for the Gage-Matic and Size- 
Matic internal grinding machines which it manufac- 
tures. By automatically interrupting the cross feed and 
allowing sufficient time for the pressure present in the 
spindle to dissipate itself naturally as the wheel is re- 
ciprocated in the bore of the piece being ground, these 
attachments aid the machines materially in producting 
accurate and finely finished holes. 

On the Gage-Matic, the hole is rought ground in the 
usual manner, the roughing gage attempting to enter 
the hole after each pass of the wheel until the gage 
does enter and cause the wheel to be withdrawn for 
dressing. The gage is of such size that after the work 
has been rough ground and the wheel has been trued, 
there is just enough stock left so that it will be removed 
by the pressure in the spindle when it is returned to 
the bore. The wheel, due to this pressure, then cuts 
itself free, bringing the hole to size and allowing the 
finish gage to enter which in turn causes the machine 
to go to rest position. 

When the roughing gage enters, besides causing the 
wheel to withdraw for dressing, an electrical contact 
is made which actuates an electro magnet on the cross- 
slide unit, disengaging the feed pawl and holding it 
out of engagement with the feed ratchet throughout the 
finishing cycle.. In other words the cross feed is auto- 
matically disengaged after roughing and the hole 
brought to size by the pressure remaining between the 
wheel and the work. The time required for the spark- 
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ing out is governed by the amount of stock left in the 
hole after roughing and the adjustment of the truing 
diamond. Inasmuch as the roughing gage constitutes 
a definite and constant limit the amount of stock re- 
maining can be held to a very small amount and hence 
the sparking out time to a correspondingly short period. 
An electrical connection between the coil of the magnet 
and the toggle switch on the control box of the machine 
serves to keep the magnet operative and the feed pawl 
disengaged until the finishing passes of thé wheel have 
been completed and the table run out to rest position. 
A micrometer diamond unit is used and it is impor- 
tant to note that the position of the diamond governs 
the finish obtainable. Moving the diamond inward 
trues more material off the wheel, hence the wheel goes 
back into the hole with a lighter pressure, and takes a 
larger number of passes to bring the hole to a finished 
size. This of course gives improved finish, and reduces 





The time relay which permits the Heald Gage-Matic grinders 
to spark out, bringing the hole to accurate size 
after the cross feed has been disengaged 


production in the same ratio. The converse is equally 
true, that is, moving the diamond outward increases the 
production and gives a less perfect finish. 

The sparking-out attachment for the Size-Matic con- 
sists of a time relay mounted on the machine to regu- 
late the sparking-out time, and a cam attached to the top 
of the fine feed cam on the handwheel to stop the feed 
just after the finish contact on the handwheel is made. 

The machine operates in the usual manner, except 
that when the. finishing contact is made it engages the 
time relay instead of tripping the table dog, and the 
grinding wheel continues to reciprocate in the work 
without feeding. After a predetermined length of time, 
the time relay trips the table dog, which runs out the 
table to rest position. 

The principle of operation of the Size-Matic de- 
vice is that the wheel is always trued so that its work- 
ing face is a certain distance from the finished size of 
the part being ground. That is to say, when the wheel 
reenters the work after dressing, the amount of pres- 
sure between the wheel and work is always the same 
within narrow limits. This allows a uniform amount 
of stock to be removed in a given length of time after 
the feed is stopped. 

To vary the finish obtainable with this arrangement, it 
is necessary to adjust both the diamond and the time 


(Continued on next left-hand page) 
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The Locomotive of Tomorrow 
Must have Greater Power ... 


OnLy by using locomotives that provide this higher 
power economically can the earnings of railroads be 
raised to new high levels. 


“Super-Power Principles” have so intensified power 
production that the simple, ten-coupled, two-cylinder 
locomotives recently built by Lima for the Chesapeake 
and Ohio Railway Company exceed the power of simple 
Mallets. Intensive power production in a two-cylinder 
unit thus reduces both operating costs and maintenance. 


These latest additions to the ranks of modern power are 
replacing locomotives of an average age of less than 
ten years. 


It is the railroads with the greatest proportion of such 
modern power that prosper. 


LIMA LOCOMOTIVE WORKS 


INCORPORATED 


LIMA OHIO 








relay. To improve the finish, the diamond must be 
moved inward, and at the same time in order for this 
not to affect the size, the interval of the time relay 
must be increased. In other words, the diamond has 
precisely the same effect on finish as on the Gage- 
Matic with sparking-out attachment. On the Size- 
Matic machine, however, the diamond also governs the 
finished size of the piece. In order to prevent the size 
from becoming smaller as the diamond is moved in- 
ward, it is necessary that the interval of the time relay 
be increased to allow a greater length of time for 
sparking out. This increases the number of finishing 
passes, and compensates for the alteration in the dia- 
mond setting. Opposite adjustments produce the op- 
posite effect. 


Unit-Cylinder Clasp 
Brake for Tender Trucks 
HE Unit-Cylinder tender-truck clasp”brake, first 


applied to Canadian National Locomotive No. 
5700, as described in the December issue of the Railway 
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to a point as close as possible to the center plate. A 
flexible metallic pipe is then used to connect this pipe 
to the main air brake pipe which is attached to the body 
of the tender. This permits the truck to swivel without 
a “break-in-two.” 

The Unit-Cylinder brake has many distinct advan- 
tages over the present tender-brake rigging, consisting 
of the truck brakes and the body brake, a few of the 
most outstanding of which will be mentioned. 

The body brake is entirely eliminated, leaving that 
portion of the tender frame between the trucks clear 
for the application of stoker mechanism and other spe- 
cial equipment. 

Trucks equipped with the Unit-Cylinder brake can 
be interchanged as a unit under other tenders with 
longer or shorter king pin centers, inasmuch as no body 
brake connecting rods or others affecting body condi- 
tions need be considered. 

Considerable lost motion in brake rigging is elim- 
inated with the new brake arrangement, insuring a more 
rapid brake application and shorter and easier stops. 

On sharp curves there is a tendency toward twisting 
the truck levers on the usual truck and body brake ap- 
plication, due to the angular pull from the body brake 
which is supported from the tender frame. The Unit- 
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The Unit-Cylinder clasp-brake arrangement for tender truck applications 


Mechanical Engineer is being supplied exclusively by 
American Steel Foundries. It has all the distinguish- 
ing characteristics of the present standard tender-truck 
brake with the addition of the Unit-Cylinder feature. 
Two small brake cylinders are applied at the inside 
ends of the truck frames. The cylinders actuate levers 
fulcrumed to the frame, and these levers, through the 
medium of pull rods, transfer the power to the main 
truck clasp brake. 

The clasp brake, itself, comprises the usual system 
of double vertical levers which are connected by a hor- 
izontal lever to the brake cylinder mounted on each in- 
side corner of the truck. As shown in the drawing, 
both clasp brake lever systems are connected to the same 
brake beams. 

Heavy annealed copper pipe with heavy-duty fittings 
is rigidly attached to the truck frame and brought over 
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Cylinder brake is an independent truck unit and is not 
affected by curves, regardless of their degree. 

With the Unit-Cylinder brake, four 10-in. brake cyl- 
inders have sufficient power to brake practically any 
size of tender with a total ratio of 9 to 1, or under. The 
cylinders are easily accessible for packing renewal and 
more easily handled than the heavier and more bulky 
16-in. or 18-in. cylinders generally used for body brakes. 

A Unit-Cylinder brake has also been designed and 
built for application to six-wheel passenger-car trucks 
with an automatic slack adjuster used in conjunction 
with the cylinder arrangement. Here again the same 
advantages as on tenders are apparent, especially in 
the case of the elimination of all foundation brake rig- 
ging from the underside of the underframe, permitting 
the free use of this space for special equipment. 

(Continued on next left-hand page) 
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Among the | 
Clubs and Associations 








CANADIAN RaiLway CLus.—At the 
meeting of the Canadian Railway Club 
to be held in the York Room of the Wind- 
sor Hotel, Montreal, Canada, on Febru- 
ary 9 at 8 p.m., the Hon. Duncan Marsh- 
all, late Minister of Agriculture, Alberta 
Government, will speak on Wheat and 
Its Relation to Canadian Farming. 


New EnNGLanp Rartroap CLus.—J. J. 
Pelley, president of the New York, New 
Haven & Hartford, will address the mem- 
bers of the New England Railroad Club 
at 6:30 p.m. on February 18 at the Copley- 
Plaza Hotel, Boston. It is expected that 
the presidents of all the New England 
railroads will be present at this meeting. 


CLEVELAND Rattway CLus.—The Cleve- 
land Railway Club will hold its next and 
succeeding meetings at the Auditorium in 
the Brotherhood of Railroad Trainmen’s 
building, West Ninth street and Superior 
avenue, Cleveland, Ohio. The time of 
meeting has also been changed from the 
first Monday to the second Monday of 
each month, the next meeting being on 
February 9 at 8 p.m. when there will be 
a continued discussion of the 1931 A.R.A. 
mechanical rules. 


CINcINNATI Ratmway Cius.—Armco 
night will be the feature of the February 
10 meeting of the Cincinnati Railway Club 
which will be held at 6 p.m. at the Roof 
Garden of the Hotel Gibson, Cincinnati, 
Ohio. J. P. Butterfield, assistant man- 
ager, development department, American 
Rolling Mill Company, Middletown, Ohio, 
will present a paper on the continuous mill 
process, illustrated by motion pictures. 
Musical entertainment and dinner will 
also be furnished. 


Saint Louis Raitway CLus.— ‘How 
the Department of Agriculture of Illinois, 
through Its Division of Standardization 
and Markets, Aids the Railroads in As- 
sisting the Farmers To Prepare Their 
Commodities for Shipment” will be the 
subject of a paper by Joe W. Cummins, 
chief inspector of the Division of Stand- 
ardization and Markets, to be presented 
before the meeting of the Saint Louis 
Railway Club which will be held on Fri- 
day evening, February 13, at the Statler 
Hotel, St. Louis, Mo. 


CENTRAL Raitway CLus or BurraLo.— 
At the February 12 meeting of the Cen- 
tral Railway Club of Buffalo, which will 
be held at 8 p.m. at the Hotel Statler, 
Buffalo, N. Y., two papers will be pre- 
sented as follows: The Effect of Machin- 
ery on Maintenance of Way Organization 
and Work, by Robert Faries, assistant 
chief engineer, Pennsylvania Railroad, 
Philadelphia, Pa., and The Ideal of a Per- 
fect Performance, by T. H. Carrow, sup- 
erintendent of safety, Pennsylvania Rail- 
road, Philadelphia, Pa. Entertainment 
will be furnished by the Red Arrow 
Quartet. 
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Car FoREMEN’s ASSOCIATION OF CHI- 
caGO.—The new A.R.A. rules will be dis- 
cussed at the meeting of the Car Fore- 
men’s Association. of Chicago which will 
be held at the Great Northern Hotel, Chi- 
cago, at 8 p.m. on February 9. {The 
meeting held at the Great Northern Hote 
on Monday evening, January 12, was de- 
voted entirely to a discussion of the new 
A. R. A. rules of interchange. Nearly 300 
members of the association were present 
and, as usual, the argument regarding dif- 
ferent points of some of the rules was 
quite heated. The discussion at that 
meeting proceeded as far as Rule 32. 


Car ForREMAN’s ASSOCIATION OF OMA- 
HA, COUNCIL BLUFFs AND SOUTH OMAHA 
INTERCHANGE.—A paper on the Removal 
and Application of Wheels will be pre- 
sented by N. A. Johnson, car foreman, 
Chicago, St. Paul, Minneapolis & Omaha, 
at the meeting of the Car Foreman’s As- 
sociation of Omaha, Council Bluffs and 
South Omaha Interchange to be held at 
2 p.m. on February 12 at Omaha, Nebr. 
gAt a banquet, which was held on Janu- 
ary 24 at the Chieftan Hotel, Council 
Bluffs, M. P. Schmidt, organizer of the 
Car Foreman’s Association of Omaha, 
Council Bluffs and South Omaha Inter- 
change, was the guest of honor. Officers 
of various roads spoke of their acquaint- 
ance with Mr. Schmidt, who is general car 
foreman of the Chicago, Milwaukee, St. 
Paul & Pacific, and commended him for 
his good work in organizing the associ- 
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ation which has brought about the ex- 
pediting of cars through the interchange 
in a most economical and efficient man- 
ner. J. C. Rowe, superintendent of the 
Armour car shop and chairman of the 
entertainment committee, acted as toast- 
master, and J. E. Mehan, assistant to the 
superintendent of the car department of 
the St. Paul, gave a talk on the loyalty 
and service which Mr. Schmidt has ren- 
dered to that road during his 48 years of 
service. Mr. Schmidt gave his reasons 
for starting the association and in his 
talk contrasted the discord existing at that 
time and the spirit of co-operation which 
now exists among the various foreman 
at Council Bluffs. The association was 
founded 30 years ago. 


FourtH NATIONAL FuELs MEETING.—On 
Friday afternoon, February 13, at the 
Hotel Stevens, Chicago, a smoke abate- 
ment conference will be held in con- 
junction with the Fourth National Fuels 
meeting and Midwest Power conference. 
Experts in the efficient use of fuel for the 
development of power will assemble from 
all parts of the country and be available 
for advice in connection with smoke abate- 
ment work. John Hunter, consulting en- 
gineer, St. Louis, Mo., will preside at the 
smoke abatement conference, in the course 
of which papers will be presented on 
various important phases of smoke abate- 
ment activities, both in this country and 
abroad. The contribution of the railroads 
to air pollution by means of smoke will 
also be discussed, and railroad men will be 
invited to attend the conterence and take 
an active part in the solution of this press- 
ing modern problem. 


Club: Papers 





Air Conditioning 


Western Railway Club.—Meeting held 
at Hotel Sherman, Monday evening, 
January 19. Paper on the Effect of Air 
Conditioning upon Human Beings, by 
L. L. Lewis, secretary, Carrier Engineer- 
ing Corporation, Newark, N. J. {In 
presenting his paper Mr. Lewis discussed 
fully the effects of air conditioning on 
the human body and showed a number 
ef lantern slides indicating the relation 
of many variables which must be con- 
sidered in the solution of the heating and 
ventilating problem. {Following Mr. 
Lewis, F. A. Isaacson, engineer of car 
construction, Atchison, Topeka & Santa 
Fe, discussed the application of the 
Carrier air-conditioning equipment on 4 
Santa Fe dining car, and A. E. Voight, 
car lighting engineer, described the pro- 
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Punch press and dies used in making clamps for 
copper pipes 


shops of the North Western, on. the same punch press 
as that used in making the guide liners, is the manu- 
facture of small clamps used in securing copper pipe 
to a locomotive jacket by means of Parker-Kalon 
screws. These clamps, shown at 4 in one of the illus- 
trations, are made of No. 18 gage sheet steel, being pro- 
vided with a semi-circular recess to accommodate the 
pipe and with two holes punched to receive the screws. 

The small dies used in this case are secured to the 
base plate and to the top header plate in the usual man- 
ner, being designed so that the two progressive opera- 
tions required are performed one after the other and a 
clamp turned out for each stroke of the machine. Sheet 
steel strips of the proper gage and width are simply fed 
to the machine, the first stroke forming the half-round 
recess in the clamp and the second punching the two 
holes and shearing the half round ends all at one time. 
Each subsequent stroke of the machine, therefore, per- 
forms the first operation on one clamp and the second 
operation on another. A production of four to five 
thousand clamps in eight hours is secured. 


Gasket-Cutting Device 


A considerable amount of gasoline-electric rail equip- 
ment is now in operation on the Chicago & North West- 
ern and, whenever necessary, for any reason, to remove 
the engine heads, new gaskets are usually applied. These 
gaskets, made of a composition material, were formerly 
purchased new from the manufacturer, but are now 
made at Chicago shops. Inasmuch as the relatively 
small number of gaskets used prohibited the making of 
expensive dies for the operation, the comparatively sim- 
ple gasket-cutting device, illustrated, was devised, 
which permits the railroad to make its own gaskets with 
a total saving, including labor and material, of 75 per 
cent. 

The device consists of two 34-in. steel plates, planed 
down to a true surface on one side of each plate only, 
and provided with two locating pins and corresponding 
holes so that when the upper plate is placed on the lower 
it always takes exactly the same relative position. For 
convenience, the upper plate is provided with two 
handles to be used in removing or applying it. Both of 
these plates are laid out and drilled for the various port 
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Gasoline-engine cylinder-head gasket cutting device 


and bolt holes required. Two large holes in the upper 
plate, corresponding to the cylinder bores, are an ac- 
curate sliding fit on the two flat cylindrical pieces 
pressed into the cylinder bore holes in the bottom plate 
of the device. Four punches, of the various sizes re- 
quired, are made to be an accurate sliding fit in the small 
hcles and are ground concave on the ends, as illustrated. 

The first operation in making the gaskets is to cut 
the material or packing to the proper size on squaring 
shears in the tin shop. A templet is then applied to lo- 
cate the cylinder centers, a trepanning tool being used 
to cut out circular sections of the packing correspond- 
ing to the cylinder bores. The gaskets are then placed 
over the cylindrical projections corresponding to the 
cylinder bores in the bottom plate, and the top plate is 
lowered in place, being positioned accurately by the lo- 
cating pins and cylinder bore holes mentioned. The 
weight of the upper plate holds the packing in place 
while the small punches are being used to cut out neces- 
sary holes in the packing. One blow on the punch with 
a wooden mallet is sufficient to make a clean, accurately 
located hole. After all of the holes have been punched, 
the top plate: is removed and the gasket is found to be 
smoothly and accurately cut. The production is about 


- 75 gaskets in eight hours. Gasket-cutting plates of this 


type have been developed for the various sizes of gaso- 
line engines now used on the North Western and, ow- 
ing to the simplicity of the device, only a relatively 
small investment is involved. 


oe Globe Valve Tester 


The modern locomotive requires for its successful 
operation an increasing number of valves of different 
types, perhaps the simplest of which is the ordinary 
globe valve. These valves must, to a greater extent than 
ever before, stand high pressures, operate easily and be 
tight. To assure the existence of these qualifications, 
all valyes on general repair locomotives at the Chicago 
shops of the North Western are taken to the brass room 
on the balcony, thoroughly overhauled and tested in the 
device illustrated. This is simply, a quick and conven- 
ient: means of putting a water test on the valves with- 
out the labor of screwing them onto the test line. 

The device is mounted on a bench adjacent to the 
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Modern Universal tool-room miller machining a keyway or 
groove in a signal equipment part 


steel compartments where valves awaiting repairs and 
those overhauled are located. The device comprises a 
base plate through which the shop air pipe passes and 
on which the valve rests, being held in place by a cross 
bar attached to the plunger of a small air cylinder. The 
latter is supported, as shown, on two 1-in. studs threaded 
into the base plate of the device. A three-way valve, 
with suitable handle, provides for the supply and ex- 
haust of air to and from the cylinder. False seats, pro- 
vided with leather gaskets, are available for use with 
valves of different sizes. 

In operation, therefore, a false seat of the required 
size is placed in the testing machine and the valve held 
on this false seat, while the air pressure is applied and 
the plunger comes down to hold the valve firmly against 
the 90 or 100 Ib. usually carried in the shop air line. 
The cavity in the upper part of the valve is then filled 
with water and air pressure applied from the under- 
side, any leak in the valve being immediately apparent 
by the passage of air through the water. The simplic- 
ity of this device gives no measure of its effectiveness, 
as will be appreciated by anyone who has ever tried to 
test valves by screwing them on to a test line, or possi- 
bly permitting defective valves to go back to the locu- 





Simple device which saves labor in testing globe valves 
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motive, give trouble and have to be removed for repairs 
after being applied. 

A similar device, with only slight necessary modifica- 
tions, has been developed for the testing of angle valves. 


Tool-room Miller 


A machine which is giving a very good account of 
itself in the tool-room of the Chicago shops of the C. 
& N. W. is the Brown & Sharpe No. 3A universal 
miller, illustrated. This illustration shows the machine 
being used in conjunction with a B. & S. dividing head 
for machining the odd-shaped keyway, or groove, in a 
lock plunger forming part of the signal equipment. This 
use simply serves to indicate the wide variety of oper- 
ations which a railroad tool-room miller is sometimes 
called upon to perform, and for which the universal 
miller is well adapted. This milling machine is notable 
for rigidity, accuracy and ease of operation, quick re- 
turn of the table and the work being provided in all di- 
rections. The machine is used mostly for the manufac- 
ture of special helical milling tools, and taps, which can- 
not be bought in the open market. Special seating tools 
for line check valves, angle valves, injectors, etc.,.are 
also made on this machine, as well as forming and 
blanking dies, and all jig work requiring accuracy. 
High-speed steel cutters are employed so that the opera- 
tions can be carried out with a minimum loss of time, 
and the machine is designed to stand the cutting feeds 
and speeds encountered in this type of operation. 


Forged Steel 
Chock Blocks 


N the illustration is shown an effective set of 
chock blocks for use as a safety measure under the 
wheels of locomotives standing under steam. They are 








Chock blocks of forged steel with faces machined to fit the 


contour of driving tires can be used effectively to 
hold locomotives standing under steam 


12 in. long, 534 in. wide and 5% in. high at the heel 
and, thus, are higher and thicker than the ordinary 
wooden wedge used for this purpose. After the forging 
is made, the face of the block is machined to a radius 
of 26 in. and to fit the contour of the tread of the 
driving-wheel tire with a recess for the flange. The 
bottom of the block is slotted to a width of 3% in. to 
fit over the top of the rail. Two ¥%-in. tool-steel pins 
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are pressed into the face of the slot near the heel of the 
block, with only the points projecting, thus increasing 
the friction between the block and the rail should the 
driving wheel run up on the block. A 15/16-in. hole is 
drilled through the block at its thickest point for the 
insertion of a %-in. eye-bolt. Two blocks are joined 
together by a short length of chain which is attached 
to the blocks by means of the eye-bolts. 

During a test which was made to determine the ef- 
fectiveness of the blocks, the wheels of a locomotive 
failed to mount them, the drivers spinning on the rail 
which resulted in moving the blocks a distance of 2 in. 
The driving wheels, rolling on the radial faces of the 
blocks, imbeded the small tool-steel pins in the face 
of the rail, thus preventing the blocks from slipping. 


Bushing Fixture 
For Ames Indieator 


HE fixture or mounting, the assembly and details 

of which are shown in the two drawings, is used 

in connection with the Ames Junior indicator, manu- 
factured by B. C. Ames & Company, Waltham, Mass. It 
is used in the air-brake repair department and tool rooms 
of an eastern railroad primarily for checking bushings. 
It is standard practice in the air-brake department on 
this road to true bushings that vary in excess of .001 in. 
The numbered parts on the detail drawing refer to the 
numbers shown on the assembly drawing. The indicator 
is secured to the vertical arm of the indicator slide,(3) by 
means of the screws (2) and the block (7). A slot in 
the indicator slide permits adjusting for height. The in- 
dicator slide is machined to fit the grooves in the top of 
the base (5), and is held in place by the gib (8), which 
is secured to the base by three machine screws, counter- 
sunk as shown. The bracket (6) is machined to slide 
in the groove on the bottom of the base (5) for purposes 
of adjustment. The thumb screw (4) screws in the 
taper block (9), which can be moved to any position 
desired in the slot in the center of the base (5). ‘lwo 
dowel pins (10), machined for a loose fit in the two 
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4%-in. holes in the block (9) are riveted to the top hori- 
zontal arm of the bracket (6). 

The contact point of the indicator should extend below 
the base as shown on the assembly drawing. Work to 
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Ames Junior indicator applied to the fixture 


be checked is placed on a flat-finished surface plate in 
the usual manner, using the vertical leg of the bracket 
as a rest for the fixture. 


Gage for Setting 
Up Crossheads 


HERE are a number of methods in common use 

for setting and alining the top crosshead guide 
after the bottom one has been bolted in position. One 
method in practice on an eastern road makes use of 
the common gage shown in the drawing. 

The gage consists of a base, the legs of which are 
set at an angle of 90 deg., a section of 1-in. angle iron, 
a standard 3-in. level and a graduated scale, all riveted 
together to form an integral piece. A cross bar, gradu- 
ated in sixteenths of an inch, is attached to the gradu- 
ated scale by an 11/16-in., knurled-head bolt which is 
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Details of the fixture used in connection with the Ames Junior indicator for truing bushings 
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A leveling gage for adjusting the top guide when setting 
up crossheads 


used to adjust the cross bar vertically in a 336-in. slot 
cut in the scale. Two vertical pieces of 7%-in. by 1/16- 
in. sheet steel are fitted in small slots at each end of the 
cross member by means of 9/16-in. knurled-head bolts. 

When in use, the vertical members are adjusted hor- 
izontally so that the distance between their inside edges 

























































































is the width of the face of the guide. The cross member 
is then adjusted vertically after the crosshead has been 
calipered to determine the distance between the guides. 

When the top guide is temporarily applied, a small 
scale can be set face to face with the vertical graduated 
scale of the gage to determine what thickness of liner is 
necessary under the guide to give the crosshead the 
proper clearance after it has been set up. 

When the liners are made and applied, the gage is 
placed on the bottom guide, which has been set and 
alined by the usual method of centering a string in the 
cylinder and extending it back past the guide yoke. As 
the gage is set at various places on the lower guide and 
leveled, the top guide is brought into a position which 
will bring its face between the vertical members of the 
gage. When the face of the top guide sets between the 
vertical members of the gage, requiring no further 
adjustment, temporary bolts are applied, preparatory to 
reaming the holes for the application of the guide bolts. 


Expanding Arbor for 
Turning Tires 


HE expanding arbor shown in the drawing is de- 
signed for turning unmounted tires on a wheel 
lathe. The wheel center is of cast iron and has 12 
spokes, three of which are cast and cored as shown at 
sections D-D and E-E for 1%-in. by 9-in. clamping 
bolts. The rim of the wheel center is machined with a 
taper of %4 in. in 1 in. A tapered ring, made from a 
scrap driving-wheel tire, is applied as shown. A straight 
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An expanding arbor for truing tires on a sina lathe 
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sing can aiso be used when the inside diameter of the 
tires require additional diameter for the arbor. Both 
the tapered and straight arbor rings are split, and a 
slotted filler block is provided to allow for expansion of 
the rings. Three 1-in. bolts, turned down to %-in. di- 
ameter 1% in. from the end, are spaced equidistant 
around the wheel center to prevent the rings from slip- 
ping off. Two-inch holes in the rings allow sufficient 
free movement of the rings to facilitate the application 
and clamping of the tires in position. 

Tightening the nuts on the three clamping bolts 
causes the tapered ring to expand around the wheel 
center and thus clamp the tire in position for turning. 


Feed Stands for 
Use with Power Shears 


N the two drawings are shown feed stands which are 
designed to facilitate the feeding of large and small 
bars of iron and steel to sheers during production cutting 
operations. One of the stands consists simply of a 2-in. 
roller inserted in a yoke, riveted to one end of a 1%-in. 
by 12-in. threaded bar which is supported on the stand 
by two jam nuts. The nuts may be loosened and the 
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A roller-feed stand designed with a rack which expedites 
the production cutting of small bar stock 


bar raised or lowered to any desired elevation; after 
which they are tightened against the stand, rigidly hold- 
ing the roller in its set position. The stand supporting 
the roller is 18 in. wide, .19 in. long and 27% in. high. 
The legs and braces are constructed of %4-in. by 1%4-in. 
slab iron, while the top, through which the threaded bar 
extends, is made of 5-in. by 6-in. plate. 

The other stand is a combined feed stand and rack 
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A single roller mounted on a stand to facilitate the feeding 
of heavy bar stock to a power shear 
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and is designed primarily for feeding small bar stock to 
the shears. There is no provision made for elevating or 
lowering the roller of this stand which is 2 ft. 9 in. 
above the floor. The stand is made of sufficient strength 
to permit the storing of a quantity of stock beside the 
roller, one end of the plate forming the top of the stand 
being flanged up to prevent the bars from rolling off. 
The stand is constructed of %-in. by 1%-in. slab iron 
and is 18 in. wide and 23% in. long. 


Pneumatic Press for 
Valve-Motion Bushings 


N shops where considerable rod work is done for 
locomotives in adjacent enginehouses in addition to 
the regularly scheduled back-shop work, hydraulic bush- 
ing presses are often worked at maximum capacity. 
This, in many instances, is detrimental to the progress 
of smaller work through the shop such as the pressing 
of bushings in various valve-motion parts. Again, it is 
not always desirable to operate a large hydraulic press 
for such light work. 

The pneumatic press shown in the drawing is es- 
pecially adaptable for light work. The press, which is 
3 ft. 10 in, high and set on a 3-ft. 1%-in. by 16-in. by 
534-in. cast-steel base is designed to be mounted on a 
work bench and consists of a Westinghouse 16-in. by 
12-in. driver-brake cylinder mounted between and near 
the tops of two 2%-in. by 4-ft. 5-in. round steel rods. 
The rods are threaded top and bottom, at the top for 
the application of a horizontal cross brace and at the 
bottom for bolting them to the cast steel base. A second 
horizontal cross brace is placed below the cylinder while 
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A pneumatic press for small bushing work which can be 
mounted on a work bench 


two %-in. by 3-in. steel straps are bolted to it and to 
the work bench for supporting the assembled press. In 
view of the fact that the press is mounted on a work 
bench the air-operating valve is situated in a position 
near its base. 

Firry Years Aco.—Freight business on most western rail- 
ways is now immense, and every wheel is needed to dispose of 
the rush of agricultural products and merchandise. Lack of 
cars and locomotives represents the greatest complaint. The 
shops are crowded with orders for new equipment, some roads 
are leasing locomotives and cars from others, passenger en- 
gines are pressed into freight service, and practically all ma- 
he is compelled to do double duty.—Railway Age, August 
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Water Conditioner 
Tests 


HE Locomotive Water Conditioner, developed 

jointly by the Bird-Archer Company and the Chi- 
cago, Milwaukee, St. Paul & Pacific, under the direction 
of R. W. Anderson, general superintendent of motive 
power, was first applied to the Mikado-type locomotive, 
illustrated, about two years ago. From a descriptive 
article, published on page 165 of the March 1930 issue 
of the Railway Mechanical Engineer, it will be recalled 
that the principal objectives sought in the development 
of the device were simplicity, relatively low cost, low 
maintenance, feedwater heating, storage of hot water, 
feedwater treatment and removal of oxygen. It is too 
early yet to say to what extent all of these objectives 
will be attained under all conditions of service. The first 
three are more or less inherent in the design. There is 
no question about the hot water storage feature, and 
tests indicate that an average feedwater temperature 
of 208.6 deg. F. is readily attainable, as well as an aver- 
age oxygen elimination in excess of 82.4 per cent. The 
success of service tests of the device on the Milwaukee 
to date are such that, besides the two light and heavy 
Mikados already equipped, five additional installations 
are now being made, including one on a converted 2-6- 
6-2 type locomotive. 

A number of important improvements have been 
made since the Locomotive Water Conditioner was first 
described in the Railway Mechanical Engineer, the 
principal ones being the application of an exhaust steam 
ejector to replace the small turbine-driven pump for 
supplying cold water from the main tank to the hot 
water storage compartment; and the development of 
an improved, turbine-driven, feedwater pump unit which 
will take hot water and deliver it efficiently and reliably 
against high boiler pressures. This pump was described 
on page /19 of the December issue of the Railway 
Mechanical Engineer. 

The general principle of operation of the Conditioner 
has not been changed. Exhaust steam is brought back 
from the cylinders through a 6-in. pipe to heat the 
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water in one leg of the tank which has been partitioned 
off to form a hot-water storage compartment of 700 
gal. capacity, or more, dependent upon the needs. The 
temperature of water in this compartment is held uni- 
formly at or near the boiling point, as long as exhaust 
steam is available, by means of a thermostatically- 
operated exhaust-steam control valve. A fixed water 
level is maintained in this compartment, as long as the 
locomotive is in operation, by means of a float which 
operates through a Crane butterfly valve to control the 
supply of steam to the ejector. When the locomotive 
drifts or stops, this supply of stored hot water may be 
drawn upon to feed the boiler through the boiler feed 
pump. The design is thus adapted to assure the full 
benefits of feedwater heating, not only to road loco- 
motives, but to yard, switch, transfer and other locomo- 
tives in intermittent service. 


Feedwater Temperature Maintained 


in Excess of 140 Deg. F. 


An ingenious and effective device is provided to pre- 
vent the possibility of injecting cold water into the 
boiler at any time, whether the locomotive is working 
or not. Should any attempt be made to start the boiler 
feed pump when water in the storage compartment is 
at less than 140 deg. F., ‘high-pressure steam is admit- 
ted to the water at the pump suction under the control 
of a thermostatically-operated live-steam valve. Just 
as soon as exhaust steam is available to heat the water 
in the compartment above 140 deg., the live-steam valve 
automatically closes. 

As a result of the above provision in the design of the 
Conditioner equipment, its operation has been rendered 
as nearly automatic as possible, boiler feeding being re- 
duced to its simplest form, or, in other words, a one- 
valve operation, with the equipment available for use 
at all times. The boiler feed pump steam valve in the 
cab is the only one requiring the attention of the engine 
crews, all other valves in the equipment being entirely 
automatic in action and of rugged construction, designed 
to give reliable service over a long period, under exact- 
ing conditions. The thermostatic control, required on 
only two of the valves, consists of a thoroughly-tested 
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C. M. St. P. & P. locomotive on which the Water Conditioner was tested 
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Diagram showing construction of the Type A and the by 4 Conditioners as applied to the left water leg of a 
tender ta 


design, especially adapted for use with this equipment sition in a cylindrical container with removable cap, 
by the Fulton Company, Knoxville, Tenn. located on the left water leg of the tank, and connected 
Chemical treatment of the water is secured by the in- to the cold-water delivery pipe, as illustrated in the 
sertion of briquettes of the necessary chemical compo- drawing. Cold water, carrying the proper amount of 
the required chemical solution, then passes to the cold- 
water delivery line, mixes with exhaust steam in the 
heater condenser and is delivered to the hot water stor- 
age compartment where the chemical reaction is greatly 
speeded up, owing to the high temperature. Any scale- 
forming impurities or free mud which settles in the bot- 
tom of the compartment can be readily discharged at 
terminals through the sludge valve, illustrated. 


Two Types of Water Conditioners 


Referring to the diagram, it will be noted that the 
Locomotive Water Conditioner is now available in two 
types, Type A employing a turbine-driven pump for 
supplying cold water to the storage compartment, and 
the Type B employing an exhaust steam ejector for 
this purpose. In the latter case, cold water flows by 
gravity’ to the ejector, where exhaust steam, drawn 
from the main cylinders, combines with the water and: 
forces it through the hot water delivery pipe to the stor- 
age compartment. The heating of the water in the Type 
B Conditioner is thus accomplished in two stages; first, 
in the ejector, and, second, by the admission of exhaust 
Details of the feed pump and piping application steam through the thermostatic control valve directly 
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in the hot water storage compartment. The ejector is 
wholly automatic in operation. 

Throughout the development period of the Locomo- 
tive Water Conditioner on the Milwaukee, the tempera- 
ture of the water entering the boiler has been closely 
observed on numerous tests. In addition, test records 
of temperature and oxygen removal have been made 
by Dr. D. H. Koyl, water service engineer of the rail- 


to proper drying temperature in about three minutes. 
The dryer is equipped with a hand-regulated air-mixer 
valve and consumes approximately 20 cubic feet of gas 
per hour. 

When equipped with an electric heater, the drying 
drum contains two Nichrome wire heating units which 
are capable of heating it to proper drying temperature 
in about 10 minutes. Each of these units is controlled 
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Piping diagram of a Water Conditioner application 


road. Doctor Koyl’s report shows that on one test run 
an averagé temperature of 208.6 deg. was obtained with 
an average oxygen removal of 89.8 per cent. Twenty- 
four temperature readings were taken on this occasion 
and 12 oxygen determinations made of the water that 
passed through the Conditioner. An average of three 
tests of this nature showed, however, an average oxygen 
elimination of 82.4 per cent. The device has been oper- 
ated without extra labor costs, other than ordinary 
maintenance, and the cost of the chemicals required for 
the treatment of the water evaporated. Locomotives 
equipped with the Conditioner have been successfully 
operated in territory where both treated and untreated 
waters, as well as mixtures of the two are handled. 


Pease Junior Model 
Print Dryer 


HE Pease Junior Sheet Dryer, manufactured by 
The C. F. Pease Company, 813 North Franklin 
street, Chicago, is designed for the drying of moderate 
sized blue-prints, negatives, blue-line and brown-line 
prints up to 24 in. wide. Also, when a chromium- 
plated cylinder is used, it is particularly adapted for 
drying photo prints. The Junior Model Dryer closely 
resembles the larger size Pease dryers in design. 
Prints are fed into the dryer over a brass scraper rod 
and up an inclined feed table which drains the water 
away from the drying drum and prevents steam pock- 
ets and creased prints. Beneath the feed table is lo- 
cated an adjustable drip pan where all surplus water is 
collected. This pan can be raised or lowered as re- 
— for handling either long or short prints. After 
tying, prints are automatically returned into an ad- 


justable tray at the front of the machine which can. 


be pushed back out of the way when exceptionally long 
ptints are being run. 

The revolving copper drying drum can be furnished 
with either gas or electric heating elements; also, it can 
be had chromium plated when so specified. Chromium 
plating is recommended for use in connection with dry- 
ing photo prints as the drum can be easily cleaned with 
a damp cloth and will not be affected by chemicals. 

When equipped with a gas heater, the revolving cop- 
per drying drum contains one burner and can be heated 





by a separate switch. When operating on 110 volts, 
the electric heating units consume about 35 amperes and 
when operating on 220 volts the heating units consume 
about 20 amperes. The motor operating the drum con- 
sumes 114 amperes. The heating units are automatically 
cut off when the motor is shut down. 

The dryer is constructed with an angle-iron frame 
finished in olive-green enamel. It is equipped with a 
¥-hp. motor and variable gear drive for two speeds, 








The Pease. Junior-model sheet dryer 


either two or three feet per minute. At the front and 
right-hand side of the machine is a hand-screw regu- 
lator for controlling the canvas band. All parts of the 
— are accessible and can be easily cleaned and 
oiled. 

The overall height of the Junior dryer is 5 ft. 3 in. 
and the floor space it occupies is 3 ft. 5 in. wide by 3 
ft. 6 in. deep. The complete machine is shipped fully 
assembled ready for connection and immediate opera- 
tion, 
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Link-Belt Variable Speed 
Transmission 


HE variable speed transmission shown in the illus- 
trations consists basically of two pairs of wheels of 
the opposed conical-disc type, between which a unique 
chain transmits power. The effective diameters of each 
pair of wheels can be altered under load to change the 
speed ratio, without steps and without dependence on 
friction. On changing speed, the self-pitching chain 
rises in one set of wheels and descends in the other, so 
that while the input shaft connected to a motor or other 
source of power turns at constant speed, the output 
shaft is brought to the desired revolutions per minute. 

The variable-speed device is designated as the P. I. V. 
Gear, the initials standing for “Positive Infinitely Varia- 
ble,” indicating its characteristics, and is the product of 
the Link-Belt Company, Philadelphia, Pa. The wholly 
original feature of the P. I. V. Gear is its use of a 
positive chain drive to transmit the power. Radial 
teeth are cut in the conical faces of the driving discs, 
and the self-adjustable teeth projecting beyond the sides 
of the chain are arranged to engage the radial teeth of 
the discs. 

The chain used in the P. I. V. Gear is made up of a 
series of steel leaves or links with joints consisting of 
hardened-steel pins turning in segmental bushings. 
There are no teeth on the inner surface of this chain. 
Instead, what may be called teeth are made up of packs 
of hardened steel laminations or slats which extend 
through slots in the links at right angles to them, and 
project about % in. at each side of the chain. The 





? 
the P.I.V. chain on the minimum 
um (right) diameter of wheel 


The tooth formation’ 





(left) and the-™m 





goes .. 
individual containers which hold the packs of slats are 
secured in the openings of the links but, within each such 
container, the slats are free to slide from side to side 
individually with relation to each other and*adjust them- 
selves to engagement with the radial teeth of the discs 
over substantially the full range of diameters. The 
angle of the slat ends is 30 deg., the same as that of the 
conical faces of the wheels. 

The teeth of the discs widen from the center outward 
toward the circumference, but are of uniform depth. 
They are staggered relatively on each pair of wheels so 
that the slats move back and forth into the teeth to mesh 
correctly as the chain comes into contact with the wheels. 
Self-pitching of the chain to any tooth width or wheel 
diameter is thus assured. At each engagement of the 
chain and wheels, the slats are regrouped within their 


February, 1931 





Railway Mechanical Engineer 





separate containers, but do not slide nor move under 


working pull. Their movement in engaging with the 
wheels is complete before the load is applied. 

All the elements of the P. I. V. Gear are built into 
and protected by an oil-tight housing, and are auto- 
matically splash lubricated. The hardened steel wheel 
faces are mounted on cast-iron hubs backed by ball 
thrust bearings, and move axially on the shafts, which 
in turn are mounted in radial ball bearings. The move- 
ment of the pairs of wheels together or apart, in order 
to increase or decrease their effective pitch diameters, 
is controlled by a pair of pivoted levers operated through 
a hand control shaft with right-and-left-hand screw 
motion. Initial chain tension is provided for by an 
external adjustment screw by two hardened shoes which 
ride lightly on both upper and lower strands of the 
chain, under constant spring pressure. A speed in- 
dicator permits a ready check-up on operating speed 
settings. 

The unit has been put to production by the Link-Belt 
Company for the present in five sizes, from 1 to 10 hp. 
capacity, providing speed change ratios up to a max- 
imum of six to one. It has been tested throughout the 
past year by continuous operation in driving machine 
tools, textile equipment, baking, glass- and paper-making 
machinery. 


Dulux—A Synthetic 
Paint Vehicle 


NEW vehicle for use with interior, and exterior, 

finishing materials and a group of paints and enam- 
els utilizing it, has been developed by E. I. du Pont de 
Nemours & Co., Incorporated, Wilmington, Del. Des- 
ignated as Dulux, the vehicle is used in two forms: Du- 
lux gum serving as a vehicle for enamels and Dulux 
oil serving as a vehicle for paints. The Dulux vehi- 
cles are made by chemical reactions which require ex- 
tremely close chemical control and which, when com- 
pleted, have none of the properties commonly associated 
with the usual resins, gums and oils used in paint man- 
ufacture. They are distinct chemical compounds, their 
properties depending as much upon the method of 
manufacture and upon control during manufacture as 
they do upon the ingredients used. 

In the Dulux products using these vehicles for in- 
terior and exterior enameling, Dulux gum is used to 
bind the pigment together. This is a rubbery material 
which hardens to the toughness of horn and is said to 
have remarkable durability and retention of elasticity. 
It is dissolved in special solvents to form the Dulux 
vehicle and in no way is associated with the common 
practice in making paint vehicles by dissolving resin, 
fossil gum or brittle synthetic resins in oil by the appli- 
cation of heat. Enamel finishes using this gum as a 
vehicle are designed for use on machinery, furniture, 
signs, busses, railway equipment, etc., where a quick- 
drying, hard, enamel-like finish is desired. In Dulux 
finishes for exterior and interior painting, an oil-like 
vehicle is used which gives softer but more durable 
films than the gum-like vehicle used for enameling. 
This oil, like Dulux gum, is a synthetic product and has 
no relationship to the material ordinarily used at pres- 
ent in the paint trade. Finishes from this oil are used 
in the places where linseed oil or chinawood oil paints 
are now commonly used, as, for example, on building 
exteriors, bridge and steel work, etc. 

To determine the relative durable qualities of Dulux 
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oil and linseed oil, comparative tests were made with 
ordinary vehicles and with the Dulux vehicles by the du 
Pont Company. Ordinary white-pine clapboard panels 
were coated, in one case with linseed oil, in another case 
with heat-bodied linseed oil and in a third case with 
Dulux oil and placed on exposure racks at an angle 
of 45 deg., facing south. In six months, according to 
the records of the du Pont Company, the linseed oils 
had disintegrated to such an extent that they no longer 
protected the wood and the panels were badly warped. 
At the end of two years the panel coated with Dulux 
oil was still in perfect condition. Numerous other com- 
parative tests were made, all of which are said to have 
indicated the superior durable qualities of the Dulux 
vehicles. 


Dulux for Interior and Exterior Painting 


To test further the Dulux oil vehicle used for interior 
and exterior painting, equal quantities of a pigment of 
maximum chalking or fading tendency were placed in 
a Dulux oil vehicle and in a linseed oil vehicle. 


The 
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Top row—Different thicknesses of Dulux oil on polished 
metal. Bottom row—Similar thicknesses of linseed oil 
on polished metal. All panels exposed 100 days on 
a 45 deg. fence at Wilmington, Del. to compare 
the corrosion of the two vehicles 


panels painted with these products were exposed side 
by side on the same exposure fence at 45 deg. The du 
Pont records reveal that the linseed-oil. paint chalked 
through to the wood in less than eighteen months while 
the Dulux oil product was still in perfect condition at 
the end of that period. The same test was made on 
panels painted with a pigment of maximum cracking 
tendency. At the end of eighteen months the linseed- 
oil paint cracked and flaked through to the wood while 
the Dulux paint was still giving complete protection to 
the wood. Similar tests were made comparing Dulux 
products for exterior painting with ordinary white lead, 
linseed-oil white exterior paints and with various col- 
ored paints with linseed oil vehicles. Invariably, it is 
said, the Dulux paints withstood longer than the others 
any tendency to fade, chalk or whiten. 


Metal Protection 


For the protection of metal, the high resistance quali- 
ties of Dulux products were also established to the sat- 
isfaction of the du Pont Company by comparative tests, 
similar to the ones mentioned above, with paints of lin- 
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seed oil base. In addition, tests were completed to de- 
termine the permeability of Dulux to moisture. 

From this test, the results of which are shown in the 
chart, Dulux oil, both clear and pigmented, was found 
to be approximately three times as impermeable as lin- 
seed oil and approximately twice as impermeable as 
ordinary metal-protective vehicles containing blends of 
linseed oil, chinawood oil and spar varnish. 

Under ordinary conditions Dulux finishes for exterior 
and interior painting are dust free in three to six hours, 
and dry enough for recoating in from eight to eighteen 
hours. They atomize freely and are therefore suitable 
for spray application but still have enough body to ad- 
here to vertical surfaces without sagging, breaking or 
running. 


Dulux for Exterior and Interior Enameling 


Dulux products for enameling are flexible when first 
applied and retain their flexibility over a long period 
of time. They are also resistant to chipping or crack- 
ing. 
the enamels dry quickly, being dust free in approx- 
imately twenty minutes and may be recoated within 
one hour after the first application. The film is tack 
free in four to five hours and hard in ten to twelve 
hours, after which it is said to resist effectively the 
action of heat, alcohol, gasoline and oil. 


The Cullman 
Lathe Drive 


N the illustration is shown an application of the 
Cullman lathe drive, an individual electric motor 
drive for lathes which were originally designed to be 
operated by means of cone pulleys and a belt. The 
drive, built by the Cullman Wheel Company, 1344 Alt- 
geld street, Chicago, consists of a bracket mounted on 











The application of the Cullman lathe drive for motorizing 
belt-driven machines 


(Continued on next left-hand page) 
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the back side of the lathe, a Cullman speed-reducing 
unit and drive shaft for mounting a cone pulley, a driv- 
ing motor and a suitable table for mounting the various 
parts of the unit. 

The upper end of the bracket is machined to receive 
a foundation shaft and is provided with clamping bolts 
to permit alining the bearings carrying the shaft. Two 
collars for side adjustments, the main bracket carrying 
the Cullman speed reducer with a shaft extension fori 
mounting the cone pulley, the motor and a reversinle 
drum switch are all mounted on the foundation shaft. 
A device for raising and lowering the cone puliey, 10 
facilitate adjustment of belt tension, is also mounted on 
the foundation shaft together with a spring for sup- 
porting: the weight when shifting the belt. 

The unit is made in capacities of 1, 2, 3, 4 and 5 
hp. for driving lathes ranging in size from 14 in. to 36 
in. The belt shifting device lowers the cone pulley 
1 in. on the 1-hp. and 2-hp. units while on the 3-hp., 
4-hp. and 5-hp. units it lowers the pulley 1% in. On the 
extreme end of the raising and lowering device is an 
adjustable support that can be set at any conventent 
location on the lathe. The cone pulley which is mounted 
on the shaft extension driven by the speed reducer is 
the one originally used on the old countershaft. 


Sparking-Out Attachments 
For Heald Grinders 


OO high precision internal grinding jobs requiring 
fine finish it is a well known fact that after the 
feed of the machine has been discontinued a certain 
period of time is required for the wheel to spark out. 
This sparking out is the natural dying out of a trans- 
verse pressure that is built up between the wheel and 
the work by the in-feeding function and which takes the 
form of a very minute spindle deflection. 

Taking advantage of this condition, the Heald Ma- 
chine Company, Worcester, Mass., has developed 
sparking-out attachments for the Gage-Matic and Size- 
Matic internal grinding machines which it manufac- 
tures. By automatically interrupting the cross feed and 
allowing sufficient time for the pressure present in the 
spindle to dissipate itself naturally as the wheel is re- 
ciprocated in the bore of the piece being ground, these 
attachments aid the machines materially in producting 
accurate and finely finished holes. 

On the Gage-Matic, the hole is rought ground in the 
usual manner, the roughing gage attempting to enter 
the hole after each pass of the wheel until the gage 
does enter and cause the wheel to be withdrawn for 
dressing. The gage is of such size that after the work 
has been rough ground and the wheel has been trued, 
there is just enough stock left so that it will be removed 
by the pressure in the spindle when it is returned to 
the bore. The wheel, due to this pressure, then cuts 
itself free, bringing the hole to size and allowing the 
finish gage to enter which in turn causes the machine 
to go to rest position. 

When the roughing gage enters, besides causing the 
wheel to withdraw for dressing, an electrical contact 
is made which actuates an electro magnet on the cross- 
slide unit, disengaging the feed pawl and holding it 
out of engagement with the feed ratchet throughout the 
finishing cycle. In other words the cross feed is auto- 
matically disengaged after roughing and the hole 
brought to size by the pressure remaining between the 
wheel and the work. The time required for the spark- 
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ing out is governed by the amount of stock: left in the 
hole after roughing and the adjustment of the truing 
diamond. Inasmuch as the roughing gage constitutes 
a definite and constant limit the amount of stock re- 
maining can be held to a very small amount and hence 
the sparking out time to a correspondingly short period. 
An electrical connection between the coil of the magnet 
and the toggle switch on the control box of the machine 
serves to keep the magnet operative and the feed pawl 
disengaged until the finishing passes of the wheel have 
been completed and the table run out to rest position. 
A micrometer diamond unit is used and it is impor- 
tant to note that the position of the diamond governs 
the finish obtainable. Moving the diamond inward 
trues more material off the wHeel, hence the wheel goes 
back into the hole with a lighter pressure, and takes a 
larger number of passes to bring the hole to a finished 
size. This of course gives improved finish, and reduces 
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The time relay which permits the Heald Gage-Matic grinders 
to spark out, bringing the hole to accurate size 
after the cross feed has been disengaged 


production in the same ratio. The converse is equally 
true, that is, moving the diamond outward increases the 
production and gives a less perfect finish. 

The sparking-out attachment for the Size-Matic con- 
sists of a time relay mounted on the machine to regu- 
late the sparking-out time, and a cam attached to the top 
of the fine feed cam on the handwheel to stop the feed 
just after the finish contact on the handwheel is made. 

The machine operates in the usual manner, except 
that when the finishing contact is made it engages the 
time relay instead of tripping the table dog, and the 
grinding wheel continues to reciprocate in the work 
without feeding. After a predetermined length of time, 
the time relay trips the table dog, which runs out the 
table to rest position. 

The principle of operation of the Size-Matic de- 
vice is that the wheel is always trued so that its work- 
ing face is a certain distance from the finished size of 
the part being ground. That is to say, when the wheel 
reenters the work after dressing, the amount of pres- 
sure between the wheel and work is always the same 
within narrow limits. This allows a uniform amount 
of stock to be removed in a given length of time after 
the feed is stopped. 

To vary the finish obtainable with this arrangement, it 
is necessary to adjust both the diamond and the time 


(Continued on next left-hand page) 
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The Locomotive of Tomorrow 
Must have Greater Power ... 


ONLY by using locomotives that provide this higher 
power economically can the earnings of railroads be 
raised to new high levels. 


“Super-Power Principles” have so intensified power 
production that the simple, ten-coupled, two-cylinder 
locomotives recently built by Lima for the Chesapeake 
and Ohio Railway Company exceed the power of simple 
Mallets. Intensive power production in a two-cylinder 
unit thus reduces both operating costs and maintenance. 


These latest additions to the ranks of modern power are 
replacing locomotives of an average age of less than 
ten years. 


It is the railroads with the greatest proportion of such 
modern power that prosper. 


LIMA LOCOMOTIVE WORKS 


INCORPORATED 


LIMA OHIO 





relay. To improve the finish, the diamond must be 
moved inward, and at the same time in order for this 
not to affect the size, the interval of the time relay 
must be increased. In other words, the diamond has 
precisely the same effect on finish as on the Gage- 
Matic with sparking-out attachment. On the Size- 
Matic machine, however, the diamond also governs the 
finished size of the piece. In order to prevent the size 
from becoming smaller as the diamond is moved in- 
ward, it is necessary that the interval of the time relay 
be increased to allow a greater length of time for 
sparking out. This increases the number of finishing 
passes, and compensates for the alteration in the dia- 
mond setting. Opposite adjustments produce the op- 
posite effect. 


Unit-Cylinder Clasp 
Brake for Tender Trucks 


HE Unit-Cylinder tender-truck clasp brake, first 
applied to Canadian National Locomotive No. 
5700, as described in the December issue of the Railway 





to a point as close as possible to the center plate. A 
flexible metallic pipe is then used to connect this pipe 
to the main air brake pipe which is attached to the body 
of the tender. This permits the truck to swivel without 
a “break-in-two.” 

The Unit-Cylinder brake has many distinct advan- 
tages over the present tender-brake rigging, consisting 
of the truck brakes and the body brake, a few of the 
most outstanding of which will be mentioned. 

The body brake is entirely eliminated, leaving that 
portion of the tender frame between the trucks clear 
for the application of stoker mechanism and other spe- 
cial equipment. 

Trucks equipped with the Unit-Cylinder brake cai 
be interchanged as a unit under other tenders with 
longer or shorter king pin centers, inasmuch as no body 
brake connecting rods or others affecting body condi- 
tions need be considered. 

Considerable lost motion in brake rigging is elim- 
inated with the new brake arrangement, insuring a more 
rapid brake application and shorter and easier stops. 

On sharp curves there is a tendency toward twisting 
the truck levers on the usual truck and body brake ap- 
plication, due to the angular pull from the body brake 
which is supported from the tender frame. The Unit- 
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The Unit-Cylinder clasp-brake arrangement for tender truck applications 


Mechanical Engineer is being supplied exclusively by 
American Steel Foundries. It has all the distinguish- 
ing characteristics of the present standard tender-truck 
brake with the addition of the Unit-Cylinder feature. 
Two small brake cylinders are applied at the inside 
ends of the truck frames. The cylinders actuate levers 
fulcrumed to the frame, and these levers, through the 
medium of pull rods, transfer the power to the main 
truck clasp brake. 

The clasp brake, itself, comprises the usual system 
of double vertical levers which are connected by a hor- 
izontal lever to the brake cylinder mounted on each in- 
side corner of the truck. As shown in the drawing, 
both clasp brake lever systems are connected to the same 
brake beams. 

Heavy annealed copper pipe with heavy-duty fittings 
is rigidly attached to the truck frame and brought over 
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Cylinder brake is an independent truck unit and is not 
affected by curves, regardless of their degree. 

With the Unit-Cylinder brake, four 10-in. brake cyl- 
inders have sufficient power to brake practically any 
size of tender with a total ratio of 9 to 1, or under. The 
cylinders are easily accessible for packing renewal and 
more easily handled than the heavier and more bulky 
16-in. or 18-in. cylinders generally used for body brakes. 

A Unit-Cylinder brake has also been designed and 
built for application to six-wheel passenger-car trucks 
with an automatic slack adjuster used in conjunction 
with the cylinder arrangement. Here again the same 
advantages as on tenders are apparent, especially in 
the case of the elimination of all foundation brake rig- 
ging from the underside of the underframe, permitting 
the free use of this space for special equipment. 

(Continued on next left-hand page) 
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FRANKLIN RAILWAY SUPPLY COMPANY, Inc. 


ing NEW YORK CHICAGO ST. LOUIS SAN FRANCISCO MONTREAL 








Among the 





Clubs and Associations 





CANADIAN RaiLway CLusB.—At the 
meeting of the Canadian Railway Club 
to be held in the York Room of the Wind- 
sor Hotel, Montreal, Canada, on Febru- 
ary 9 at 8 p.m., the Hon. Duncan Marsh- 
all, late Minister of Agriculture, Alberta 
Government, will speak on Wheat and 
Its Relation to Canadian Farming. 

New ENGLAND RAILroAp CLus.—J. J. 
Pelley, president of the New York, New 
Haven & Hartford, will address the mem- 
bers of the New England Railroad Club 
at 6:30 p.m. on February 18 at the Copley- 
Plaza Hotel, Boston. It is expected that 
the presidents of all the New England 
railroads will be present at this meeting. 


CLEVELAND Raitway CLus.—The Cleve- 
land Railway Club will hold its next and 
succeeding meetings at the Auditorium in 
the Brotherhood of Railroad Trainmen’s 
building, West Ninth street and Superior 
avenue, Cleveland, Ohio. The time of 
meeting has also been changed from the 
first Monday to the second Monday of 
each month, the next meeting being on 
February 9 at 8 p.m. when there will be 
a continued discussion of the 1931 A.R.A. 
mechanical rules. 


CINCINNATI Ratway C.ius.—Armco 
night will be the feature of the February 
10 meeting of the Cincinnati Railway Club 
which will be held at 6 p.m. at the Roof 
Garden of the Hotel Gibson, Cincinnati, 
Ohio. J. P. Butterfield, assistant man- 
ager, development department, American 
Rolling Mill Company, Middletown, Ohio, 
will present a paper on the continuous mill 
process, illustrated by motion pictures. 
Musical entertainment and dinner will 
also be furnished. 


Saint Louis Raitway CLus.—“How 
the Department of Agriculture of Illinois, 
through Its Division of Standardization 
and Markets, Aids the Railroads in As- 
sisting the Farmers To Prepare Their 
Commodities for Shipment” will be the 
subject of a paper by Joe W. Cummins, 
chief inspector of the Division of Stand- 
ardization and Markets, to be presented 
beforé the meeting of the Saint Louis 
Railway Club which will be held on Fri- 
day evening, February 13, at the Statler 
Hotel, St. Louis, Mo. 


CENTRAL Rattway Cus or BurFrALo.— 
At the February 12 meeting of the Cen- 
tral Railway Club of Buffalo, which will 
be held at 8 p.m. at the Hotel Statler, 
Buffalo, N. Y., two papers will be pre- 
sented as follows: The Effect of Machin- 
ery on Maintenance of Way Organization 
and Work, by Robert Faries, assistant 
chief engineer, .Pennsylvania Railroad, 
Philadelphia, Pa., and The Ideal of a Per- 
fect Performance, by T. H. Carrow, sup- 
erintendent of safety, Pennsylvania Rail- 
road, Philadelphia, Pa. Entertainment 
will be furnished by the Red Arrow 
Quartet. 
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CAR FoREMEN’S ASSOCIATION OF CHI- 
caGoO.—The new A.R.A. rules will be dis- 
cussed at the meeting of the Car Fore- 
men’s Association of Chicago which will 
be held at the Great Northern Hotel, Chi- 
cago, at 8 p.m. on February 9. {The 
meeting held at the Great Northern Hote 
on Monday evening, January 12, was de- 
voted entirely to a discussion of the new 
A. R. A. rules of interchange. Nearly 300 
members of the association were present 
and, as usual, the argument regarding dif- 
ferent points of some of the rules was 
quite heated. The discussion at that 
meeting proceeded as far as Rule 32. 


Car FoREMAN’s ASSOCIATION OF OMA- 
HA, CouNcIL BLUFFs AND SOUTH OMAHA 
INTERCHANGE.—A paper on the Removal 
and Application of Wheels will be pre- 
sented by N. A. Johnson, car foreman, 
Chicago, St. Paul, Minneapolis & Omaha, 
at the meeting of the Car Foreman’s As- 
sociation of Omaha, Council Bluffs and 
South Omaha Interchange to be held at 
2 p.m. on February 12 at Omaha, Nebr. 
qAt a banquet, which was held on Janu- 
ary 24 at the Chieftan Hotel, Council 
Bluffs, M. P. Schmidt, organizer of the 
Car Foreman’s Association of Omaha, 
Council Bluffs and South Omaha Inter- 
change, was the guest of honor. Officers 
of various roads spoke of their acquaint- 
ance with Mr. Schmidt, who is general car 
foreman of the Chicago, Milwaukee, St. 
Paul & Pacific, and commended him for 
his good work in organizing the associ- 
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ation which has brought about the ex- 
pediting of cars through the interchange 
in a most economical and efficient man- 
ner. J. C. Rowe, superintendent of the 
Armour car shop and chairman of the 
entertainment committee, acted as toast- 
master, and J. E. Mehan, assistant to the 
superintendent of the car department of 
the St. Paul, gave a talk on the loyalty 
and service which Mr. Schmidt has ren- 
dered to that road during his 48 years of 
service. Mr. Schmidt gave his reasons 
for starting the association and in his 
talk contrasted the discord existing at that 
time and the spirit of co-operation which 
now exists among the various foreman 
at Council Bluffs. The association was 
founded 30 years ago. 


FourtH NATIONAL FuEts MEETING.—On 
Friday afternoon, February 13, at the 
Hotel Stevens, Chicago, a smoke abate- 
ment conference will be held in con- 
junction with the Fourth National Fuels 
meeting and Midwest Power conference. 
Experts in the efficient use of fuel for the 
development of power will assemble from 
all parts of the country and be available 
for advice in connection with smoke abate- 
ment work. John Hunter, consulting en- 
gineer, St. Louis, Mo., will preside at the 
smoke abatement conference, in the course 
of which papers will be presented on 
various important phases of smoke abate- 
ment activities, both in this country and 
abroad. The contribution of the railroads 
to air pollution by means of smoke will 
also be discussed, and railroad men will be 
invited to attend the conterence and take 
an active part in the solution of this press- 
ing modern problem. ; 


Club Papers 





Air Conditioning 


Western Railway Club—Meeting held 
at Hotel Sherman, Monday _ evening, 
January 19. Paper on the Effect of Air 
Conditioning upon Human Beings, by 
L. L. Lewis, secretary, Carrier Engineer- 
ing Corporation, Newark, N. J. {In 
presenting his paper Mr. Lewis discussed 
fully the effects of air conditioning on 
the human body and showed a number 
of lantern slides indicating the relation 
of many variables which must be con- 
sidered in the solution of the heating and 
ventilating problem. {Following Mr. 
Lewis, F. A. Isaacson, engineer of car 
construction, Atchison, Topeka & Santa 
Fe, discussed the application of the 
Carrier air-conditioning equipment on 2 
Santa Fe dining car, and A. E. Voight, 
car lighting engineer, described the pro- 
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Goto assume that engines and rolling stock in general will perform 
as intended; and unless that condition is fulfilled, schedules may go by 


the board. 


An engineer is kept busy enough when things are normal. Every hour spent 
nursing a half-sick or limping engine is a hard hour for him, even if it does not _ 
result in actual delays and schedule derangement. 


The strength, toughness and durability which are embodied in NATIONAL- 
SHELBY Seamless Locomotive Boiler Tubes, not only cut down replacements 
but, what is even more important, they give maximum assurance against annoy- 
ing and costly interruptions and delays. A description of these tubes and their 
fitness for all the most exacting requirements of railway service, will be mailed 
upon request. Ask for a copy of National Bulletin No. 12 describing 
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gram of inspection and maintenance 
which has been developed for dealing 
with this car. Mr. Voight said that the 
car has made 75,752 miles with a main- 
tenance cost of only $305 as of January 
8, 1931, and said that studies of the wear 
of the gear and pinion drive of the gener- 
ators indicates a probable life of 290,000 
miles, although he believes that belt drive 
can be used satisfactorily. Mr. Isaacson 
says that in winter a Vapor heating 
system unit is placed adjacent to the 
temporarily inactive Aerofin cooling coils 
and warm air is circulated through the 
same system which supplies cool air in 
summer. It is seldom necessary to use 
the customary side-wall heating coils. 


Oil Engines for Railway 
Service 
Canadian Railway Club.—Meeting held 
in the Windsor Hall of the Windsor 
Hotel, Montreal, November 17, 1930. 
Paper presented by C. E. Brooks, chief of 
motive power, Canadian National, entitled 
“Development of the Oil Engine for 
Railway Service.” {| Mr. Brooks divided 


his paper into two parts as follows: 
The general application of the oil 
engine to railway use, and the de- 


velopment of what may be considered a 
suitable engine for these purposes. He re- 
viewed the developments during the past 
seven years in oil-engine design, mainte- 
nance costs, reliability, serviceability, and 
lubrication. Theoretically, he said, the 
greatest fuel saving possible in a service 
of any kind is by the elimination of stand- 
by losses, and as switching service repre- 
sents a form of operation where fluctua- 
tions of load and idle time are at a maxi- 
mum, it would appear to offer the best 
field for the internal-combustion engine. 
As a basis of study of this problem, the 
Canadian National studied a number of 
representative switching shifts which were 
carefully analyzed by means of continuous 
indication of all power strokes of the 
engine. {| Taking into consideration, Mr. 
Brooks said, all conditions which we are 


the 450-h. p._ oil- 
represents a_ saving 
three shifts, of at 


able to develop, 
electric switcher 
per 24 hours or 
least $40. This will amply meet 
all costs over and above the cost of 
a standard steam-locomotive switcher cap- 
able of performing the same operations. 
{. In conclusion, Mr. Brooks stated that 
it appeais reasonable to expect, in view of 
the development of internal-combustion 
engines for other purposes, that the de- 
sign of the oil engine also will make such 
piogress year by year as will better suit 
it for the railroad field. One thing is cer- 
tain, he pointed out, and that is if the oil 
engine is to be used extensively in rail- 
way service, it must be simplified and all 
parts which require frequent examination 
must be made more accessible than has 
been done in the past. 


Heating Passenger Trains 


Manhattan Air Brake Club.—Meeting 
held in Room 2300, 150 Broadway, New 
York, January 16. Talk by R. P. Cooley, 
district manager, Vapor Car Heating 
Company, Inc., on “Passenger Train Steam 
Heating.” §‘Mr. Cooley gave an informal 
talk to the members of the Manhattan Air 
Brake Club on questions pertaining to the 
heating of passenger cars. He included in 
his remarks descriptions of a number of 
mechanical improvements made to secure 
improved heating of long passenger trains. 
In the course of his remarks he described 
some of the important developments and 
improvements in the steam heating equip- 
ment for gas-electric rail cars 


The Transportation 
Situation 


Southern & Southwestern Railway 
Club—Meeting held January 15, 1931, at 
the Ansley Hotel, Atlanta, Georgia. Ad- 
dress by A. E. Clift, president, Central of 
Georgia, on “Things the Public Should 
Know About the Transportation Situa- 
tion.” § In introducing his remarks, Mr. 
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Clift stated that the members of the 
Southern & Southwestern’ Railway 
Club have a direct personal interest 
in the railroad industry, its present 
problems and its future prospects. 
That statement, he said, would have 
been accurate if made at any time 
during the past and it holds good today, 
but it does not go far enough. The truth 
is, he said, that the transportation situa- 
tion in the United States at the beginning 
of 1931 ought to be a matter of direct and 
vital concern to everyone in the country, 
because it is no longer a question of oper- 
ation, or of efficiency, or of any other 
managerial function. It has taken on the 
broader economic aspect of a national 
problem. {] The railroads as an industry, 
Mr. Clift pointed out, are passing through 
a critical period, and many public men and 
business man are doing practically nothing 
to assist them, but on the contrary are 
further hampering them by favoring poli- 
cies and practices that tend to curtail fur- 
ther the traffic and the earnings of the 
railroads. Mr. Clift reviewed the economic 
situation of the railroads during recent 
years and pointed out the inequalities of 
opportunity between the railroads and 
their competitors. He said that the rail- 
roads are asking no favors, no preferen- 
tial treatment, but only a square deal and 
fair treatment. 


Further Possibilities for Loco- 
motive Utilization 


St. Louis Railway Club.—Meeting at 
St. Louis, January 10, 1931. Paper 
entitled “Further Possibilities of Efficiency 
in Railroad Transportation,’ by D. L. 
Forsythe, general road foreman of 
engines, St. Louis-San Francisco. § From 
the wealth of his experience covering 
many years in railroad service, Mr. For- 
sythe gave the members of the club a new 
appreciation of the development of steam 
locomotives, from the simple machines 
first used to the complicated and power- 
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... the Mark of 
EXTRA SERVICE 


The ever-increasing weight and speed of modern transportation throw 
a tremendous burden on equipment, particularly on wheels. To meet 
this condition, we are now prepared to furnish special heat treated wrought 
steel wheels for passenger, engine truck and locomotive tender service; 
also heat treated wheels for electric railway service, and single and double 
flanged crane wheels. The process of heat treatment, varying for different 
types of service, produces a wheel with an especially tough rim and with 
high physical properties—a wheel that is highly resistant to wear. 


“R T” stamped on your wheels means Rim-Toughened. It indicates 
the additional refinement of heat treatment. It is the mark of extra 
service—of extra stamina to endure the heavy loads of present-day 
transportation. 
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Our wheel engineers are at your service. 


CARNEG| Faxczemm@/V HEELS 
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ful units now forming such an important 
part of the railroad transportation 
machine. He stressed the necessity of 
increased utilization of locomotives and 
said that, with proper attention to details, 


‘ locomotives can now be made to produce 


as many ton-miles in a month as they 
formerly did in three months. {] Mr. 
Forsythe described in outline long loco- 
motive runs now being made by a number 
of roads, as well as tests conducted on the 
St. Louis-San Francisco and previously 
reported in these columns. He predicted 
runs in the no-distant future of 2,000 
to 3,000 miles, without changing power, 
and locomotive tanks built to hold 30,000 
gal. of water, 30 tons of coal or 8,000 
gal. of fuel oil. He closed his paper with 
an earnest appeal for more attention 
to the human element in efficient loco- 
motive operation, without which ll 
mechanical features will be more or less 
non-effective. 


Air Conditioning on Passenger 
Equipment 


New York Railroad Club. — Meeting 
held at the Engineering Societies Build- 
ing, 29 West thirty-ninth street, New 
York, January 16, 1931. Paper by R.+W. 
Waterfill, Carrier Engineering Company, 
Newark, N. J. § This was a joint 
meeting of the New York Railroad 
Club and the Metropolitan Section of 
the American Society of Mechan- 
ical Engineers. Mr. Waterfill’s paper, 
which was sponsored by the Railroad Di- 
vision, A. S. M. E., was entitled “Air 
Conditioning on Passenger Equipment.’ 
In introducing his paper, the author stat- 
ed that true air conditioning is the pro- 
duction and maintenance of all the qual- 
ities of air, as near as practicable to the 
ideal for the service performed. The qual- 
ities at present’ most frequently controlled 
by air conditioning are temperature, hu- 
midity, purity, cleanliness, odors, motion 
and quietness. In some special applica- 
tions which are at present mainly experi- 
mental, he said, qualities which change 
but little in nature are altered and con- 
trolled. These include pressures, oxygen 
content, the introduction or substitution 
of other gases and artificial light. Air 
conditioning, he pointed out, may involve 
control of any or all of these qualities 
when benefiting the application practically. 
q Mr. Waterfill said it is erroneous to as- 
sume that air is healthy just because it 
has been conditioned. Like everything 
else air conditioning can be overdone, or 
poorly done. A great deal of harm is 
frequently done by so altering the proper- 
ties of air that it is less desirable than 
originally. Mr. Waterfill’s paper included 
tabular data showing the desirable indoor 
temperatures in summer, corresponding to 
outdoor temperatures. The paper covered 
briefly a number of improvements in the 
mechanical design of air conditioning 
equipment. The most important of which 
was the building of a centrifugal typ: ma- 
chine in which it is possible to use exist- 
ing refrigerants that present no hazards, 
such as those which make ammonia ob- 
jectionable. 
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The following list gives names of secretaries, 
dates of next or regular meetings and places of 
— of mechamical associations and railroad 
clubs: 


Arr-Brake AssocraTion.—T. L. Burton, Room 
sc Grand Central Terminal building, New 

ork. 

AMERICAN Rattway AssociaTION.—+Division V. 
—MecHanicaL.—V. R. Hawthorne, 59 East 
Van Buren street, Chicago. 

Division V.—EQuiIPMENT PaINTING SEc- 
tion.—V. R. Hawthorne, Chicago. 

Division VI.—PurcuHases AND STORES.— 
W. J. Farrell, 30 Vesey street, New York. 

Division I. — Sarety Section. — J. C. 
Caviston, 30 Vesey street, New York. 

Division VIII.—Car Service Division.— 

\ - Buch, Seventeenth and H_ streets, 
Washington, D. C 

AmerRiIcAN Rattway Toot Foremen’s Associa- 
tion.—G,. G. Macina, 11402 Calumet avenue, 
Chicago. 

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.— 
Calvin W. Rice, 29 W. Thirty-ninth street, 
New York. : 

Rartroap Diviston.—Paul D. Mallay, chief 
engineer, transportation department, Johns- 
Manville Corporation, 292 Madison avenue, 
New York. pring meeting April 20-23, Bir- 
mingham, Ala. 

ACHINE SwHop Practice Division. — 
Carlos de Zafra, care of A. S. M. E., 29 
West Thirty-ninth street, New York. 

Materiats Hanpuinc Division.—M. W. 
Potts, Alvey- Ferguson Company, 1440 Broad- 
“ New York. : 

In aND Gas Power Diviston.—L. H. 
Morrison, associate editor, Power, 475 Tenth 
avenue, New York. 

Furets Diviston.—A. D. Black, associate 
editor, Power, 475 Tenth avenue, New York. 

Amertcan Society For STEEL TREATING.—W. 
oe Eiseman, 7016 Euclid avenue, Cleveland, 

10. 

AMERICAN Society For TESTING MATERIALS.— 
C. L. Warwick, 1315 Spruce street, Phila- 
delphia, Pa 

AMERICAN WELDING Society.—Miss M. M. 
we 29 West Thirty-ninth street, New 

ork, 

ASssocIATION OF Rattway ELEecTrRIcaL ENGINEERS. 
—Joseph A. Andrucetti, C. N. W., Room 
411, C. & N. W. Station, Chicago, Ill. 

AssociaTIOn oF Rattway Suppty Men.—J. W. 
Fogg, MacLean-Fogg Lock Nut Company, 
2049 N. Kildar avenue, Chicago. Meets with 
International Railway General Foremen’s 
Association. 

Borter Maxker’s Suppty Men’s AsSOcIATION.— 
Frank C. Hasse, Oxweld Railroad Service 
Company, 230 N. Michigan avenue, Chicago. 
Meets with Master Boiler Makers’ Assoc. 

Canapian Rattway Crus.—C. R. Crook, 2276 


Wilson avenue, Montreal, Que. Regular meet- - 


ings, second Monday of each month ~~ in 
i. July and August, at Windsor Hotel, 
ontreal, Que. 

Car DepartMentT Orricers Assocration.—A. S. 
Sternberg, master car builder, Belt Railway 
of Chicago. 

Car ForemMen’s Association or Curcaco.—G. K. 
Oliver, 3001 West Thirty-ninth Place, Chi- 
cago, Ill. Regular meeting, second Monday 
in each month, except June, July and August, 
Great Northern Hotel, Chicago, III. 

Car Foremen’s Crus or Los AnGELES.—J. W. 
Krause, 608 South Main street, Los Angeles, 
Cal. Meetings second Monday of each 
month except July, August and September, 
in the Pacific ectric Club building, Los 
Angeles, Cal. 

Car Foreman’s AssocraTion oF Omana, Council 
Bluffs and South Omaha Interchange.—Geo. 
Kriegler, car foreman, Chicago, Burlington 
& p ot By Sixteenth avenue and Sixth 
streets, Council Bluffs, Iowa. Regular meet- 
ings, second Thursday of each month at 
Council Bluffs. 

Car Foremen’s Association oF St. Lours.—F. 
G. Weigman, 720 North Twenty-third street, 
East St. Louis, Ill. Regular meeting first 
Tuesday in each month, except July and 
August, at American Hotel Annex, St. 
Louis, Mo. 

CentraL Raitway Crus or Burrato.—T. 


J.- 
o Oye. 1004 Prudential building, Buffalo, 


“ts moreler meeting, _— 4 _— 

each month, ex une, July an ugust, 

at Hotel Statler. Bu alo. 

Crncrnnatt Rartway Crus.—D. R. Boyd, 453 
East Sixth street, Cincinnati. Regular meet- 


ing second Tuesday, February, May, Sep-' 


tember and November. 

Cievetranp Rattway Cruzs.—F. L. Frericks, 
14416 Adler avenue, Cleveland, Ohio. Meet- 
ing second Monday each month, except July, 
August and September, at the Auditorium, 
Brotherhood of Railroad Trainmen’s building. 
West Ninth and Superior avenue, Cleveland. 
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Eastern Car Foremen’s AssociaTion.—E. L. 
Brown, care of the Baltimore & Ohio, Staten 
Island, N. Y. Regular meetings fourth 
Friday of each month, except June, July, 
August and September. | 

INDIANAPOLIS INTERCHANGE Car INSPECTION As- 
SOCIATION.—E. A. Jackson, Box 22, Mail 
Room, Union Station, Indianapolis, Ind. 
Regular meetings first Monday of each month 
at Hotel Severin, Indianapolis, at 7 p.m. 
Noon-day luncheon 12:15 p.m. for Executive 
Committee and men interested car department. 


INTERNATIONAL RaILRoAD MasTER BLACKSMITH’S 
AssociaTIOn.—W. J. Mayer, Michigan Cen- 
tral, 2347 Clark avenue, Detroit, Mich. 


INTERNATIONAL RAILROAD Master BLACKSMITH’S 
Suppty Men’s Assocration.—J. H. Jones, 
Crucible Steel Company, of America, 650 
Washington boulevard, Chicago. 

INTERNATIONAL RatLway FvueEt ASSOcIATION.— 
C. T. Winkless, Room 707, LaSalle Street 
Station, Chicago. 

INTERNATIONAL RatLway GENERAL FoREMEN’S 
AssociaTION.—William Hall, 1061 W. Wa- 
bash street, Winona, Minn. 

INTERNATIONAL RatLway Suppty MEn’s Associ- 
ATION.—W. J. Dickinson, acting secretary, 
1703 Fisher building, Chicago. Meets with 
International Railway Fuel Association. 

Loutstana Car DEPARTMENT ASSOCIATION.—L. 
Brownlee, 3730 South Prieur street, New 
Orleans, La. Meetings third Thursday. 

MasTER BoILeRMAKER’s AssociaTIon. — A. F. 
Stiglmeier, secretary, 29 Parkwood street, 
Albany, N. Y. 

Master Car BuiI.pers’ aND SuPERViIsoRS’ Asso- 
ciaTIoN.—See Car Department Officers Asso- 
ciation, 

NatTionaL Sarety Councit—Steam RatLroap 
Section: W. A. Booth, Canadian National, 
Montreal, Que. William Penn and Fort Pitt 
Hotels, Pittsburgh, Pa. 

New_ Encianp Raitroap Crius.—W. E. Cade, 
Jr., 683 Atlantic avenue, Boston, Mass. 
Regular meeting, second Tuesday in each 
month, excepting June, July, August and 
September. Copley-Plaza Hotel, Boston. 

New York Rartroap Cius.—Douglas I. McKay, 
executive prong! 26 Cortlandt street, New 
York. Meetings third Friday in each month, 
except June, July and August, at 29 West 
Thirty-ninth street, New York. 

Paciric Rartway Cius.—W. S. Wollner, P. O. 
Box 3275, San Francisco, Cal. Regular 
meetings, second Thursday of each month in 
San Francisco and Oakland, Cal., alternately. 

Puesto Car Men’s Association.—l. F. Whar- 
tony chief clerk, Interchange Bureau, Pueblo, 

‘olo. 

Raitway Business Association. — Frank W. 
Noxon, 1124 Woodward building, Washing- 
ton, D. C. 

Rartway Car MeEn’s Crus oF PEorIA AND 
Pexin.—C, L. Roberts, chief clerk, Peoria 
& Pekin Union Railway, 217 Lydia avenue, 
Peoria, Ill. 

Raitway CLus oF GREENVILLE.—Paul A. Minnis, 
Bessemer & Lake Erie, Greenville, Pa. 
Meetings third Tuesday of each month, ex- 
cept June, July and August. ; 

Rattway Cuus or PittssurcH.—J. D. Conway, 
1841 Oliver building, Pittsburgh, Pa. 
Regular Meeting fourth Thursday in month, 
except June, July and August. Ft. Pitt 
Hotel, Pittsburgh, Pa. 

Rattway Equipment MANUFACTURERS’ ASSOCIA- 
TION.—F. W. Venton, Crane Compariy, 836 
South Michigan avenue, Chicago. Meets 
with Traveling Engineers’ Association. 

Rartway Fire Protection AssocraTion.—R. R. 
Hackett, Baltimore & Ohio, Baltimore, Md. 

RartLway Suppty MANUFACTURERS’ ASSOCIATION. 
—J. D. Conway, 1841 Oliver building, Pitts- 
burgh, Pa. Meets with Mechanical Bivision 
and Purchases and Stores Division, American 
Railway Association. 

St. Louis Rartway Crius.—B. W. Frauenthal, 
M. P. Drawer 24, St. Louis, Mo. 
Regular meetings, second Friday in each 
month, except June, July and August. 

SOUTHERN AND SOUTHWESTERN Rattway Civus.— 
A. T. Miller, P. O. Box 1205, Atlanta, Ga. 
Regular meetings third Thursday in January, 
March, May, Fane, September and Novem- 
ber. Annual meeting third Thursday in 
November, Ansley Hotel, Atlanta, Ga. 

Suprpty Men’s Association. — E. H. Hancock, 
treasurer, Louisville Varnish Company, 
Louisville, Ky. Meets with uipment 
Painting Section, Mechanical ivision 
American Railway Association. 

Suprty Men’s AssociaTtion.—Bradley S. John- 
son, W. H. Miner, Inc., Chicago. . Meets 
with Car Department Officers Association. 

Tans ips gh Sesarae — W. O. 

iompson, st Ninety-eighth street, 

‘os Cleve =. ange on er " 

ESTERN Rattway Crius.—W. J. Dickinson, 34: 
South Dearborn street, Chine Regular 
meetings, third Monday in each month. 
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High Capacity Locomotives 


RAILWAY MECHANICAL ENGINEER 


For Fast Freight Service 


4-8-4 TYPE LOCOMOTIVE 
WABASH RAILWAY 


Cylinders 27” x 32” 
Drivers, diameter 70” 
Steam pressure 250 lb. 
Grate area 96.2 sq. ft. 


Water heating surface 5189 sq. ft. 
Superheating surface 2360 sq. ft. 


Weight on drivers 274,100 Ib. 


Weight, total engine 454,090 = 
ib. 


Tractive force 70,750 








WENTY-FIVE locomotives of the 4-8-4 

type, recently built at these Works for the 
Wabash Railway, are fine representatives of a 
class of power that is successfully meeting the 
ood demands of heavy, fast freight 
traffic. 


With a starting tractive force of 70,750 
pounds, driving wheels 70 inches in diameter, 
and ample boiler power, these locomotives can 
start heavy trains; have horsepower capacity to 
accelerate them rapidly and maintain speed on 
long runs. 


These same qualities make this design suit- 
able for heavy passenger service should it be 
found necessary to use the locomotives in such 
work. 


Present-day service conditions demand present-day mo- 
tive power. While this may mean the discarding of loco- 
motives still in good condition, the result will be economy. 


THE BALDWIN LOCOMOTIVE WORKS 


PHILADELPHIA 











Second Arec-Welding 
Contest Rules 


DETAILS concerning the second Lincoln 
arc-welding prize competition, which will 
close on October 1 of this year, are now 
being distributed by the Lincoln Electric 
Company, Cleveland, Ohio. The compe- 
tition, the purpose of which is to increase 
the knowledge of the adaptability of arc 
welding to industry as announced in the 
November, 1930, issue of the Railway Me- 
chanical Engineer, is open to any person, 
or group of two or more persons, in any 
country of the world: The subject matter 
of the papers submitted must come under 
one of the following headings: (a) A de- 
scription of a useful machine, structure, 
or building, previously made in some other 
way, that has been redesigned in whole 
or in part, so that arc welding is applied 
to its manufacture; (b) A description of 
a machine, structure, or building, not 
previously made that has been designed 
in whole or in part to the use of arc 
welding and a description showing how a 
useful result is obtained which was im- 
practical by means of other methods of 
manufacture. 

The first six prizes will range from 
$7,500 down to $250, and for the seventh 
to fortieth prize papers $100 each will be 
awarded. ' 


B. & O. To Equip Train for Air 
Conditioning 


THE YorK Ice MACHINERY COoRPORA- 
TION of York, Pa., has received an order 
from the Baltimore & Ohio to equip with 
air conditioning machinery all coaches 
used on the Columbian, operating between 
Washington, D. C., and New York. The 
order covers diners, club, observation and 
chair cars. 

The equipment to be installed has been 
designed jointly by Baltimore & Ohio 
engineers and the engineering department 
of the York Company after extensive ex- 
perimenting and will supersede the style 
of ventilation now in use. It will permit 
of ventilation of the coaches at controlled 
temperatures without admission of smoke 
or dust. 

Each coach will be equipped with a 
complete air conditioning unit electrically 
powered, thus providing constant opera- 
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tion whether the car is in motion or 
standing. The equipment is designed tw 
give a complete change of fresh air in 
each coach every two minutes at any 
desired temperature and will make un- 
necessary opening of windows in summer 
months or any other period of the year. 
Air admitted when doors are opened is 
immediately taken up by the system and 
passed through the conditioning process. 


Hudson County Smoke Ordinance 


Tue Boarp or HEALTH & Vital Statis- 
tics of Hudson County, New Jersey, has 
adopted a smoke ordinance prohibiting 
the making of dense smoke within the 
limits of the county, and establishing a 
department on smoke regulation. The 
rules define smoke as No. 3, No. 2, etc., 
according to the Ringelmann chart. 
Absolute prohibition is modified by cer- 
tain exceptions; for example, there is an 
exception of a locomotive or a steamboat 
emitting dense smoke not more than two 
minutes in any period of 15 minutes. 
Other regulations measure the duration 
of offenses by half minutes. The con- 
struction or alteration of any furnace or 
stack, etc., can be carried out only on a 
permit from the smoke department. Vio- 
lations of the ordinance will incur a pen- 
alty of fine or imprisonment or both. 

An advisory board of three engineers 
has been appointed, consisting of Dr. 
Harvey N. Davis, Roy V. Wright, editor 
of the Railway Mechanical Engineer, and 
Professor E. H. Whitlock of Stevens In- 
stitute of Technology. 


C. A, Gill to Undertake Reorgani- 
zation of Russian Railroads 


CuHarRLES A, GILL, superintendent of 
motive power, Eastern lines of the Balti- 
more & Ohio, has been selected by a com- 
mission representing the Russian Govern- 
ment to take charge of the modernization 
of all steam transportation systems in the 
Union of Socialist Soviet Republics. Mr. 
Gill, who has been given a leave of ab- 
sence by the B. & O., has sailed for 
Russia, taking with him a staff of 
American railway experts representing 
practically all branches of the industry. 


His appointment, which was made fol-’ 


lowing an inspection of railroad methods 
in nearly every country in the world by 
groups of Russian railway officials, sim- 
ilar to the party which visited the United 
States and Canada last summer, gives him 
jurisdiction over approximately 22,000 
miles of main line extending from Mos- 
cow to Vladivostok. 

Mr. Gill gained his first railroad ex- 
perience as a machinist with the Balti- 
more & Ohio. After working on a num- 
ber of other railroads he returned to the 
B. & QO. as enginehouse foreman, and 
was promoted to his present position of 
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. Dakota division, which 


superintendent of motive power, in 1917. 
Co-incident with Mr. Gill’s appointment, 
the Soviet authorities have also decided 
upon the “mobilization,” in the full mili- 
tary sense of the word, of all persons 
competent to undertake railroad service, 
according to a dispatch from Moscow to 
the New York Times. The order, which 
is based upon a necessity of completely 
re-organizing the. Soviet railway system, 
requires that’all state departments, except 
those engaged in transportation or na- 
tional defense, must submit within ten 
days a list of all their employees who for- 
merly had any experience in or in con- 
nection with railway work. Such em- 
ployees are to be immediately dispatched 
and are required to report within five days 
to government labor exchanges where 
they will be assigned new railroad jobs. 
Criminal proceedings will be taken against 
employees who try to evade the present 
order by concealing previous experience 
and against employers who permit such 
concealment or submit a false list. 


Rock Island Consolidates 
Divisions 

Tue Cuicaco, Rock Istanp & PACIFIC, 
on January 1, consolidated its Dakota di- 
vision with the Iowa and Cedar Rapids- 
Minnesota divisions. The portion of the 
Dakota division between Short Line 
Junction (Des Moines), Iowa, and Min- 
neapolis, Minn., has been absorbed by the 
present Iowa division and the name of 
the latter has been changed. to the Iowa- 
Minnesota division. The headquarters of 
the Iowa-Minnesota division will remain 
at Des Moines. The remainder of the 
had its head- 
quarters at Estherville, Iowa, has been ab- 
sorbed by the present Cedar Rapids- 
Minnesota division, and the name of that 
division has been changed to Cedar 
Rapids-Dakota division. The headquar- 
ters of the Cedar Rapids-Dakota division 
will remain at Cedar Rapids, Iowa. 

On the same date the jurisdiction of the 
operating officers of the Rock Island, in- 
cluding general, district and Illinois divi- 
sion officers was extended over the Peoria 
Terminal. The Peoria Terminal has be- 
gun the operation under lease of tlie 
Peoria, Hanna City & Western, exten:- 
ing from Hollis Junction, Ill, to Mine 
No. 6, about 5 miles. 
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Supply Trade Notes 





Ropert LEE WILSON, assistant to the 
president of the Westinghouse Electric & 
Manufacturing Company, has resigned. 


THE AMERICAN CHAIN Company, INC., 
has moved its Boston, Mass., office from 
132 High street to the Statler building. 


THE INLAND STEEL CompaANy plans to 
construct a sheet, plate and strip mill at 
its Indiana Harbor, Ind., plant during the 
spring. 


L. F. Ratns, vice-president of the 
Columbia Steel Corporation, has been 
elected president of the A. M. Byers 
Company, Pittsburgh, Pa. 


Harry S. RANsom, special representa- 
tive of the sales and engineering depart- 
ment of the Fort Pitt Steel Casting Com- 
pany, McKeesport, Pa., has been appoint- 
ed manager of sales. 


WiLL1AM K. Krepps, manager of the 
eastern railroad department of the Cruci- 
ble Steel Company of America, at New 
York, has been appointed general man- 
ager of the railroad department of that 
company, with headquarters at New York. 


Tue WaAsHINGTON, D. C., office of the 
American Steel Foundries has been dis- 
continued and the headquarters of C. B. 
Peirce, Jr., had been transferred from that 
city to the office of the American Steel 
Foundries at 30 Church street, New York. 


J. C. KEENE, special representative of 
the Bradford Corporation, has been ap- 
pointed also manager of railway sales, 
Midwest district, Durametallic Corpora- 
tion, with offices in the Pure Oil building, 
35 E. Wacker drive, Chicago. 


THE PANGBORN CorpPoRATION, Hagers- 
town, Md., has opened district sales of- 
fices in Cincinnati, Ohio, and Milwaukee, 
Wis. Thomas J. Dougherty has been ap- 


pointed special sales engineer at the home: 


office to cover the Hagerstown district. 


THE ALUMINIUM COMPANY OF AMER- 
IcA, Pittsburgh, Pa., at a recent meeting 
of the board elected E. S. Fickes, G. R. 
Gibbons, and R. E. Withers senior vice- 
presidents; Harwood Byrnes, S. K. Colby, 
W. C. Neilson, G. J. Stanley, P. J. Urqu- 
hart, and I. W. Witson, were elected vice- 
presidents. 


RatepH W. Burk, manager of the De- 
troit branch office of the Kearney & 
Trecker Corporation, Milwaukee, Wis., 
has been promoted to the position of sales 
manager, Eastern division, to supervise 
and assist the company’s representatives 
1 several eastern territories. Mr. Burk’s 
headquarters will be at Philadelphia. 


Tue AMERICAN MANGANESE STEEL 
Company, Chicago Heights, IIl., has 
appointed the Southern Tractor Supply 
Company, 406 Geer building, Durham, 
N. C., its representative for the District 
of Columbia, North Carolina, South 
Carolina, Eastern Tennessee, Virginia 
and West Virginia. 
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H. E. Passmore has been appointed as- 


‘sistant to the president of the Verona 


Tool Works with headquarters at Oak- 
mont, Pa. The R. H. Hyland Company, 
225 West Huron street, Chicago, has been 
appointed representative of the Verona 
Tool Works for the Chicago territory to 
succeed Porter Laughlin, resigned. 


THE Monarr Institute has been or- 
ganized and will open headquarters at 7 
South Dearborn street, Chicago. The In- 
stitute has been formed to further the 
interests of the American mohair indus- 
try. Mohair used in railroad car uphol- 
stery will be given special attention. A. 
C. Gage, editor of the Angora Journal, 
will be the director of the Institute. 


THE JAMEs H. KNaApp Company, Los 
Angeles, Cal., with a branch at San Fran- 
cisco, has been appointed exclusive Pacific 
Coast distributor of the products of the 
Illinois Testing Laboratories, Inc., Chi- 
cago, consisting of portable and station- 
ary indicating pyrometers, resistance ther- 
mometers and other electrical and mag- 
netic measuring instruments. 


THE SOUTHWARK Founpry & MACHINE 
ComPANny, has transferred the major por- 
tion of its asses to the Baldwin-South- 
wark Corporation, at Eddystone, Pa. The 
latter corporation has assumed all out- 
standing liabilities and is carrying on the 
entire business formerly done in the 
name of the Southwark Foundry & Ma- 
chine Company. 


THe Linpe Arr Propucts CompPANy, 
New York, is now handling the products 
of the Union Carbide & Carbon Corpora- 
tion units which are used mainly for oxy- 
acetylene welding and cutting. These 
products include Linde oxygen, Union 
carbide, Prest-O-Lite dissolved acetylene, 
and Oxweld, Prest-O-Weld and Purox 
apparatus and supplies. 


THE MANUFACTURING OPERATIONS of the 
Fuller Lehigh Company are to be trans- 
ferred from Fullerton, Pa. to the Bar- 
berton, Ohio, works..of the Babcock & 
Wilcox Company. The management, en- 
gineering and sales departments will move 
to ‘(New York City. E. G. Bailey, presi- 
dent of the Fuller Lehigh Company, has 
been eletted:a vice-president of the Bab- 
cock & Wilcox Company. 


R. R. WepveLt, chief engineer of the 
O. K. Tool Company, Shelton, Conn., has 
been appointed sales manager, and E. 
Reaney succeeds Mr. Weddell as chief en- 
gineer. A. Curry has been appointed 
production manager, succeeding Ole Sev- 
erson who is now in charge of all devel- 
opment and research work. H. Giller, 
formerly chief tool supervisot of the 
Chrysler Motor Car Company, is now rep- 
resenting the O. K. Tool Company in the 
Detroit territory, with headquarters at 
5235 Buckingham avenue, Detroit. Mr. 
Giller succeeds J. Costello who has been 
appointed assistant sales manager, contact- 
ing the machine tool trade. 
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H. HENGEVELD, who retired on January 
1 as master painter of the Atlantic Coast 
Line, has become a member of the sales 
force of The Lowe Brothers Company, 
Dayton, Ohio. Mr. Hengeveld, whose age 
is seventy years, was forty-two years in 
the service of the Atlantic Coast Line. 
For a number of years he has. been a 
member of the Committee of Direction of 
the Equipment Painting Section of the 
American Railway Association. 


THE GLOBE STEEL TUBES COMPANY, 
Milwaukee, Wis., has organized a sub- 
sidiary, the Globe Stainless Tube Com- 
pany, to carry on a. business of engineer- 
ing, designing and manufacturing stainless 
steel tubes and tubular installations for 
corrosion and heat-resisting purposes. 
The principal officers of the new company 
will be the same as of the Globe Steel 
Tubes Company and sales will be handled 
through the same offices in principal cities. 


CuiirForp L. SHEEN, sales representa- 
tive of the American Locomotive Com- 
pany and Railway Steel-Spring Company 
at the San Francisco, Cal., district sales 
office has been appointed general sales 
representative on the Pacific Coast for 
both companies, with the title of district 
sales manager and headquarters at the 
present office in the Rialto building, San 
Francisco. Otis R. Hale, former district 
sales manger at San Francisco, has re- 
tired. Mr. Sheen, after completing an ap- 
prenticeship of four years in the shops of 
the Chicago & North Western at Clinton, 
Iowa, entered the service of the American 
Locomotive Company in 1920 and until 
1925 served as an inspector in the various 
departments of the company’s Cooke 
plant at Paterson, N. J., and later was ap- 
pointed a traveling engineer for the com- 
pany for service in South America, He 
subsequently served in the same capacity 
in the United States and in 1927 when 
he was transferred to the San Francisco 
district office he was appointed a sales and 
service representative. 


A. E. BALiin, president and a director 
of the McIntosh & Seymour Corporation, 
Auburn, N. Y., a division of the American 
Locomotive Company, has retired, and 
R. B. McColl, manager of the Schenectady 
plant of the American Locomotive Com- 
pany, succeeds Mr. Ballin as president 
and a director of the McIntosh & Sey- 
mour Corporation. R. P. Allison, man- 
ager of the Dunkirk, N. Y., plant of the 
American Locomotive Company, succeeds 
Mr. McColl as manager at Schenectady, 
and John S. Stevenson, in charge of 
general development work of the Amer- 
ican Car & Foundry Company at New 
York, succeeds Mr. Allison as manager of 
the Dunkirk plant. 


T. K. Quinn, Cleveland, Ohio, and 
Charles E. Wilson, Bridgeport, Conn., 
have been elected vice-presidents of the 
General Electric Company; H. H. Barnes, 
Jr., New York, has been appointed a com- 
mercial vice-president in charge of the 
New York district, and J. L. Buchanan, 
Bridgeport, Conn., has been appointed 
president of the General Electric Supply 
Corporation. Charles E. Patterson, vice- 

(Continued on second left-hand page) 
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E have shown with 

what care the steel 
of ALCO forgings is se- 
lected; the pains taken in its 
preparation, and how thoroughly inspection 
is conducted to guard against imperfections 
occurring in material before forging is begun. 
Let us now take up the important subjects of 
heating and forging. 
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Heating before forging is of vital importance. Charging steel into a 
hot furnace often causes internal ruptures. This is especially true for 
the alloys and the higher carbon steels and even for medium steels in 
cold weather. 


To avoid damage to the billets and to insure complete control over 
the heating of the steel before forging, six regenerative furnaces have 
been installed. In normal operation there are two cool furnaces ready 
for charging, two hot furnaces containing steel ready for the press and 
hammer, and the remaining two cooling off. These furnaces are oil- 
fired, the flame at no time coming in direct contact with the charge in 
the furnace—and all the furnaces are equipped with indicating and 
recording pyrometers. This equipment gives us a complete history of 
the forging during heating and enables us to know the rate at which the 
heat is applied, the time of soaking at heat to insure proper penetration, 
and that the proper temperature has been reached before withdrawing 
for forging. From this point the steel is taken quickly to the press or 
hammer—the press and hammer used being of sufficient capacity to 
insure proper penetration well into the mass. 





A locomotive is no more dependable than the forgings used in its 
construction. The kind of forgings used largely determines the kind 
of service obtained. 


ALCO forgings will multiply the utility and economy of your motive 
power both old and new. 
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president in charge ui the merchandise 
department of the General Electric Com- 
pany, and Cummings C. Chesney, one of 
the two vice-presidents in charge of man- 
ufacturing, have retired. 


THe MILWAUKEE ELECTRIC CRANE & 
Horst CorporaTIon, which has been oper- 
ated as a subsidiary of the Harnischfeger 
Corporation since 1928, has been consoli- 
dated with the parent company and is be- 
ing operated as the Milwaukee division. 
D. E. Patterson, general manager of the 
Milwaukee Crane and vice-president of 
the Harnischfeger Sales Corporation, is 
in charge of the crane and hoist sales. 
Carl Haugaard has been appointed as- 
sistant treasurer of the Harnischfeger 
Corporation, and Walter Harnischfeger, 
vice-president, has been elected president 
and treasurer to succeed Henry Harnisch- 
feger, deceased. 


R. R. WAson has been elected president 
of Manning, Maxwell & Moore, Inc., New 
York, to succeed C. A. Moore, who was 
president of the company since April, 
1927. Mr. Moore retains his contact with 
the company as chairman of the board of 
directors. Mr. Wason was also elected 
president of the Consolidated Ashcroft 
Hancock Company, Inc., one of the sub- 
sidiaries of Manning, Maxwell & Moore, 
Inc. Mr. Wason’s entire career has been 
connected w.th merchandising and man- 
agement problems. He was for many 
years director of merchandising of the 
Proctor & Collier Company, Cincinnati, 
Ohio. Early in 1922 he came East to 
represent banking interests in the Clark 
Lighter Company. 


JAMES K. AIMER has been appointed as- 
sistant general manager of sales in charge 
of railroad, locomotive and car equip- 
ment sales, also bar iron and billets sales 
for the Reading Iron Company, Reading, 
Pa. Mr. Aimer’s headquarters are at 230 
Park avenue, New York. In addition to 
the supervision and direction of all sales 
to railroads, Mr. Aimer will direct the 
sales of Reading charcoal iron boiler 
tubes, formerly under the direction of 
George H. Woodroffe, metallurgical en- 
gineer. Mr. Woodroffe will now handle 
all complaints and serve in an advisory 
capacity to the general sales organization 
with respect to technical problems. F. W. 
Deppe, district sales representative at St. 
Louis, Mo., has been appointed general 
manager of sales with offices at New York. 


Joseph T. Ryerson & Son, Inc, 
Chicago, has acquired the lines of Maxi- 
millers, production millers and automatic 
indexing machines heretofore produced 
by the Kempsmith Manufacturing Com- 
pany of Milwaukee, Wis. The transfer 
involves an outright purchase of good 
will, patents, patterns, and other assets 
pertaining to these lines. The cone drive 
milling machines produced by the Kemp- 
smith Company are not involved in the 
transaction. The Ryerson Company will 
act as general distributors of the Kemp- 
smith line, direct the sales policy and 
furnish through a special engineering 
staff, including Walter Mickelson, former- 
ly associated with Kempsmith, the 
necessary services to the trade and sup- 
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port to its local sales agencies in the 
active promotion of these machine tools. 
The Sidney Machine Tool Company of 
Sidney, Ohio, manufacturers of engine 
lathes, will take over for the Ryerson 
Company full manufacturing responsibil- 
ities in the building of the former Kemp- 
smith products, and will discontinue the 
building of its older type of engine lathes, 
confining its efforts to the production 
of the milling machine line and the Mono- 
trol and Tritrol types of lathes. H. L. 
Livesay, former factory manager of the 
Kempsmith Company, has been placed in 
full charge of the production of milling 
machines at the Sidney plant. 


Obituary 


GEORGE SHIELDS, eastern sales manager 
for The Dayton Manufacturing Company, 
with office at 25 Church street, New York, 
died on December 25. 


Witt1AM’ S._ BARTHOLOMEW, retired 
president of the Locomotive Stoker Com- 
pany and a retired vice-president of the 
Westinghouse Air Brake Company, died 
on January 6, at his home, Pittsburgh, 
Pa., following a short illness from a heart 
attack. Mr. Bartholomew was born on 
November 17, 1864, at Warren, Ohio, and 
received his early education at Detroit, 
and at Chicago, where he also later ma- 
triculated in Northwestern University. 
His first business training was received in 





William S. Bartholomew 


the ship chandlery business, from which 
he went to the Adams & Westlake Com- 
pany, eventually becoming the company’s 
eastern manager in Philadelphia. In 1903 
he became associated with the Westing- 
house Air Brake Company as its New 
England representative at Bostcn, Mass., 
being transferred in 1905 to Chicago as 
its western manager. In 1913 he became 
president of the Locomotive Stoker Com- 
pany, a subsidiary of the Westinghouse 
Air Brake, at Schenectady, N. Y., and 
since 1916, when the plant of that com- 
pany was moved to Pittsburgh, Mr. Bar- 
tholomew has lived there. As executive 
head of the Locomotive Stoker Company 
Mr. Bartholomew developed the me- 
chanical stokers used in locomotives 
throughout the United States and in for- 
eign countries. In addition to these duties, 
in 1918 he became vice-president of the 
Westinghouse Air Brake Company in 
charge of sales. He retired in 1928. 
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Personal Mention 





General 


GrorRGE WHITELEY, assistant superin- 
tendent of motive power, eastern lines, of 
the Canadian Pacific, has been appointed 
superintendent of motive power. 


ALEXANDER PEERS, master mechanic of 
the British Columbia district of the 
Canadian Pacific, has been promoted to 
assistant superintendent of motive power 
at Montreal. 


G. S. West, master mechanic of the 
Philadelphia Terminal division of the 
Pennsylvania, with headquarters at West 
Philadelphia, Pa., has been appointed act- 
ing superintendent of motive power of the 
Southwestern division, with headquarters 
at Indianapolis, Ind. 


P. M. HAMMETT, superintendent of mo- 
tive power of the Maine Central, has re- 
tired. Mr. Hammeit had been in railroad 
service for forty years. He was appoint- 
ed master mechanic of the old Boston 
shop of the Boston & Maine in July, 1896. 
When the Boston & Maine acquired the 
Fitchburg Railroad in 1900, he was ap- 
pointed assistant superintendent of motive 
power. He continued in that position un- 
til his appointment as superintendent of 
motive power of the Maine Central. 


Francis G. Lister, who has been pro- 
moted to assistant general superintendent 
of motive power of the St. Louis San 
Francisco, with headquarters at Spring- 
field, Mo., has been engaged in railway 
work for nearly 30 years. He was born 
at Marysville, Kan., on July 8, 1882, and 
attended the University of Nebraska for 
two years. He entered railroad service in 
1901 as a special apprentice on the Wa- 
bash, and in the following year was ad- 
vanced to the position of mechanical 
draftsman. In 1906 he became a locomo- 
tive and car draftsman in the employ of 
the Northern Pacific; in 1911, appointed 
chief draftsman, and later mechanical 
engineer of the Spokane, Portland & Se- 
attle and a number of subsidiaries which 
are now a part of that railroad. In 1916 
he became mechanical engineer of the El 
Paso & Southwestern. When the latter 
road became a part of the Southern Pa- 
cific in 1924 he was appointed master car 
repairer at El Paso, Tex. Mr. Lister was 
appointed chief mechanical engineer of 
the Frisco, with headquarters at Spring- 
field, in 1926, his promotion to assistant 
general superintendent of motive power 
becoming effective on January 1. 


F. W. Hankins, chief of motive power 
of the Pennsylvania at Philadelphia, Pa., 
has been promoted to the position of as- 
sistant vice-president, operation, and will 
also continue as chief of motive power. 
Mr. Hankins was born in London, Eng- 
land, in 1876, and came to this country in 
1880. He received his education in the 
public schools at Foxburg, Pa., and began 
his railroad career with the Pittsburgh & 


(Continued on next left-hand page) 
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‘ HE “SPEE-D” High Pressure Method 

e of rod cup lubrication is now standard 

. on many of the large leading railroads. 
The savings effected have paid these rail- 

‘ roads a big return on the investment. 

‘ The New “SPeE-D” Universal Grease Gun Type U-1 

7 This new gun, which is designed for terminal use will exert a pressure 

“ | of 7,000 lb. per sq. inch. It is very simple and rapid in operation. It is 

id . ruggedly constructed and has the new “SPEE-D” Engaging Nozzle which 

e is adjustable to take care of wear. Used with Standard “SPEE-D” Filler 


- Necks and Fittings. 









The “SPEE-D” Jr. High Pressure Terminal Gun T-1 


This gun is also made for terminal use and is of the same type which has 
been in service on many railroads for the past several years. It will exert 
a pressure of 5,000 lb. per sq. inch. Used with standard “SPEE-D” Filler 
Necks and Fittings. 


wad The “Spee-D” Road Gun R-1 

This gun is especially designed for the use of engineers out on. the road. 
It is therefore exceptionally light in weight and simple in construction. 
It will exert 5,000 lb. pressure per sq. inch and is used with our standard 
1 “SPEE-D” Filler Necks and Fittings. 


; “SPrE-D” Filler Neck 
( (permanent rod cup fitting) 


h This is the standard “SPEE-D” Filler Neck and Fitting which has been 
6 q giving such universally satisfactory service on a large number of railroads 
in the United States and foreign countries. Made in sizes and threaded to 
suit the requirements of any railroad. Used with all “SPEE-D” Guns. 


S RELIANCE MACHINE & STAMPING WORKS, Inc. 
; NEW ORLEANS, LA. 


Agents and Representatives 
H. C. MANCHESTER, 3726 Grand Central Terminal, New York City 


Consolidated Equipment Company, Montreal 
Mumford Medland, Ltd., Winnipeg . s 5 
International Railway Supply Company, 30 Church St., New York City 
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Western (now a part of the Baltimore & 


_Ohio) on April 1, 1891, as a machinist 


apprentice. He completed his apprentice- 
ship in 1894, and served as a machinist 
with the B. & O. at Allegheny, Pa., for 
two years, beginning work with the Penn- 
sylvania at Pittsburgh, Pa., on July 8, 
1897, as a machinist. From 1901 to 1905, 
Mr. Hankins served as acting enginehouse 
foreman, machinist and leading machinist 
at Pittsburgh, and from April, 1905 to 
January 1, 1919, served successively as 
enginehouse foreman, machine shop fore- 





Frederick W. Hankins 


man, general foreman and master me- 
chanic of the Cumberland Valley (now a 
part of the Pennsylvania) at Chambers- 
burg, Pa. During the period of Federal 
control, he was transferred as master me- 
chanic to the office of the general super- 
intendent of motive power of the Pennsyl- 
vania, with headquarters at Philadelphia, 
Pa., and on May 1, 1923, became general 
superintendent of motive power of the 
Central region at Pittsburgh. Mr. Han- 
kins became chief of motive power of the 
entire system on March 1, 1927. 


E. W. Situ has been appointed co- 
receiver of the Seaboard Air Line: Mr. 
Smith was born in Clarksburg, W. Va., 
on September 21, 1885. He is a graduate 
of the Virginia Polytechnic Institute, 
class of 1905. He entered railway serv- 
ice in June ot that year and served in 





E. W. Smith 


various positions in the motive power de- 
partment of the Pennsylvania. He was 
appointed assistant master mechanic at 
Wilmington, Del., in October, 1913; was 
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transferred in the same capacity to Al- 
toona, Pa., in April, 1915, and the fol- 
lowing year became assistant engineer of 
motive power. He was transferred to 
Harrisburg, Pa., on October 10, 1917, as 
master mechanic, and on May 26, 1918, 
was transferred to Williamsport as super- 
intendent of motive power. He returned 
to Altoona as superintendent of motive 
power in December, 1919, and the follow- 
ing year was promoted to engineer of 
transportation on the staff of the vice- 
president in charge of operation at Phila- 
delphia. He was appointed general sup- 
erintendent of motive power at St. Louis, 
Mo., on October 15, 1922; two years later 
was promoted to general superintendent 
of the Western Pennsylvania division and 
in September, 1926, was appointed general 
manager of the Eastern region. Mr. 
Smith, in September, 1928, was advanced 
to regional vice-president of the Pennsyl- 
vania, from which position he resigned. 


J. W. Surtes, who has been promoted 
to superintendent of motive power of the 
St. Louis-San Francisco, with headquar- 
ters at Springfield, Mo., has been connect- 
ed with the mechanical departments of the 
Illinois Central, the Southern Pacific, the 





J. W. Surles 


Frisco and the Grant Locomotive & Car 
Works at Houston, Tex., for 39 years. 
The positions he has held have included 
those of superintendent of shops of the 
Southern Pacific at Houston and of the 
Frisco at Springfield, being appointed to 
the latter post in 1923. A complete sketch 
of Mr. Surles’ railway career appeared in 
the June, 1930, issue of the Railway Me- 
chanical Engineer, at the time of his pro- 
motion to assistant superintendent of mo- 
tive power of the Frisco. 


WILLIAM R. Woop, who has been pro- 
moted to assistant general superintendent 
of motive power of the Great Northern, 
with headquarters at St. Paul, Minn., has 
been connected with that railroad for 29 
years. He was born at St. Paul on July 
26, 1877, and in 1901 was a graduate of 
the University of Minnesota. In the latter 
year he entered railway service as a me- 
chanical draftsman in the employ of the 
Great Northern, later being advanced to 
an inspectorship. Mr. Wood was pro- 
moted to superintendent of shops at 
Barnesville, Minn., in 1905, being appoint- 


Railway Mechanical Engineer 


ed superintendent of car shops at St. Paul 
in 1906. In 1910 he was advanced to en- 
gineer of tests, with headquarters at St. 
Paul, and five years later became me- 
chanical valuation engineer, with head- 
quarters at the same point. Early in 1917 
he was promoted to mechanical engineer, 





William R. Wood 


with headquarters at St. Paul, a position 
he held until his. promotion to assistant 
general superintendent of motive power. 


Master Mechanics and Road 
Foremen 


» 


Rk. P. Loucury, traveling engineer of 
the Pennsylvania, Pittsburgh division, has 
been appointed assistant road foreman of 
engines of the Buffalo division. 


F. C. CHARNOCK, special duty fireman 
of the Pennsylvania, Buffalo division, has 
been appointed assistant road foreman of 
engines of the Wheeling division. 


F. R. Hustep, assistant road foreman of 
engines of the Pennsylvania, Buffalo di- 
vision, has been appointed assistant road 
foreman of engines of the Pittsburgh di- 
vision. 


C. E. Port, has been appointed assist- 
ant master mechanic of the Galesburg 
and East Ottumwa division of the Chi- 
cago, Burlington & Quincy, with head- 
quarters at Galesburg, III. 


D. A. SMITH, acting assistant road 
foreman of engines of the Pennsylvania, 
Wheeling division, has been appointed as- 
sistant road foreman of engines of the 
Conemaugh division. 


G. E. JOHNSON, master mechanic of the 
Wymore division of the Chicago, Bur- 
lington & Quincy, has been transferred 
to the Omaha division, with headquarters 
at Omaha, Neb. 


_ J. S. Forp, master mechanic of the 
Omaha division of the Chicago, Burling- 
ton & Quincy at Omaha, Neb., has been 
transferred to the Centerville division. 
with headquarters at Centerville, Iowa. 


THE JURISDICTION of J. Dietrich, maste* 
mechanic of the Lincoln division at Lin- 
coln, Neb., has been extended-to includ 
the Wymore division. The position 0° 
master mechanic at Wymore, Neb., ha: 
been abolished. 

(Continued on next left-hand page) 
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Nicholson Thermic 
SY PHONS 


of deule, durable construction, perform primary functions in tha 
efficient operation of locomotives. They have been subjected to 
numerous, severe tests and the final test made recently by the 
University of Illinois in the laboratory of its Railway Engineering 
Department was the most exacting locomotive boiler test ever con- 
ducted. The Railway Engineering Department states in its bulletin: 
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“At all rates of evaporation the Syphon- 
: Equipped locomotive showed a definite 
and notable superiority over non-Syph- 
on engine as regards both evaporation 
per pound of coal and boiler efficiency.” 





Positive protection afforded by Syphons in the prevention of boiler 
explosions also, has been thoroughly proven. and accepted by the 
Boiler Inspection Department of the Interstate Commerce Commis- 
sion and by leading railway officials. Bulletin No. 220 University of ' 
Illinois will be sent upon request. 
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Car Department 


T. G. Vincent has been appointed car 
foreman of the Canadian National with 
headquarters at Sarnia, Ont. 


W. Hare has been appointed car fore- 
man of the Canadian National, with head- 
quarters at Palmerston, Ont., succeeding 
J. H. Hosking, retired. 


Shops and Enginehouse 


Puitire Kocu, foreman at the Camden, 
N. J., enginehouse of the Reading, has re- 
tired after thirty-three years’ railroad 

service. 


J. N. A. PELLetier has been appointed 
acting assistant foreman of the erecting 
shop of the Canadian National at Riviere 
du Loup, Que. 


Ernest E. SMITH, a machinist in the 
employ of the Southern at Spencer, N. C., 
has been promoted to the position of as- 
sistant night enginehouse foreman. 


J. M. A. Bourpeau has been appointed 
acting night locomotive foreman of the 
Canadian National, with headquarters at 
Mont Joli, Que., succeeding J. B. Leves- 
que, retired. 


H. A. BourpeAu, locomotive foreman 
of the Canadian National, has been ap- 
pointed general foreman in charge both 
of the enginehouse and locomotive shops 
at Riviere du Loup, Que. 


Purchasing and Stores 


F. G. Drietinc has been appointed di- 
vision storekeeper of the Northern Pacific, 
with headquarters at St. Paul, Minn. 


J. E. Cannberas, assistant general pur- 
chasing agent of the National of Mexico, 
has been appointed superintendent of 
stores, with headquarters as before at 
Mexico, D. F. 


Obituary 


CHARLES Rocers Craic, formerly gen- 
eral purchasing agent of the Southern, 
died at his home at Washington, D. C., 
on January 5, at the age of 58 years. 


Peter Howatt, division storekeeper of 
the Atchison, Topeka & Santa Fe at 
Corwith, Ill., for the past 25 years, died 
recently from injuries received in an 
automobile accident. 


WALTER Byrd, who was master me- 
chanic of the Esquimalt & Manaimo, with 
headquarters at Wellington, B. C., from 
1918 until his retirement in 1928, died at 
Victoria, B. C., on December 1 at the age 
of 70 years. 


James W. Grpzons, general foreman 
of the passenger car department in the 
shops of the Atchison, Topeka & Santa 
Fe at Topeka, Kan., died recently at the 
Santa Fe hospital in that city at the age 
of 65 years. Mr. Gibbons was for many 
years active in the affairs of the Master 
Car and Locomotive Painters Association 
of the United States and Canada and was 
a past chairman of that organization, 
which is now the Equipment Painting Sec- 
tion of the American Railway Associa- 
tion. 
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Trade Publications 


Copies of trade _ publications 
described in the column can be 
obtained by writing to _ the 
manufacturers. State the name 
and number of the bulletin or 
catalog desired, when wmen- 
tioned in the description. 





ANGLE-STEEL AND SHEET-METAL EQuIP- 
MENT.—Catalog M-S 1931, descriptive of 
angle-steel and sheet-metal equipment for 
factory, shop and office use, is being dis- 
tributed by the Angle Steel Stool Com- 
pany, Plainwell, Mich. The catalog is 8% 
in. by 11 in. in size and contains 32 pages. 


WE LpiInG AccEssorIESs.—A complete line 
of electric arc welding accessories and 
supplies is illustrated and described and 
prices given in the 12-page catalog issued 
ty the Fusion Welding Corporation, One 
Hundred Third street and Torrence ave- 
nue, Chicago. 


BuFFaLo Bittet SHEARS AND Bar Cut- 
TERS.—Four types of shears for cutting 
bars and other shapes are shown in Bulle- 
tin No. 330, issued by the Buffalo Forge 
Company, Buffalo, N. Y. The machines 
cut a wide variety of bars and shapes and 
the electrically welded frames are built of 
Armor-Plate steel. 


PLANER Motors.—Type T heavy-duty 
Reliance planer motors for reversing ser- 
vice are described in Bulletin No. 207 is- 
sued by the Reliance Electric & Engineer- 
ing Company, Cleveland, Ohio. The di- 
rect-connected reversing motor elimin- 


ates belts and the desired cutting speed 


can be maintained regardless of changing 
conditions, 


Link-Bett P. I. V. Gear—A 16-page 
book, No. 1274, issued by the Link-Belt 
Company, 910 South Michigan avenue, 
Chicago, describes the new P. I. V. Gear, 
an all-metal variable speed transmission. 
Two double-page spreads illustrate the 
features of the unit, such as the side-tooth 
chain operating in contact with the toothed 
discs. 





Wide World 





Static TESTING MACHINE.—The Waugh 
Equipment Company, New York, has is- 
sued a 12-page pamphlet describing the 
million-pound static testing machine 
which is a part of the Waugh-Gould 
using laboratories. The machine, which 
is nydraulically operated and is capable 
of exerting a pressure of one million 
pounds, has an overall height of 37 ft. 
It is adapted for all forms of tension, 
compression and transverse testing. The 
pamphlet contains a description of the 
machine, its operation and the accurate 
instruments provided for indicating the 
load and travel in draft gear tests. 


LupLuM STEEL.—A catalogue attrac- 
tively and conveniently bound in _sec- 
tional form has been issued by the 
Ludlum Steel Company, Watervliet, N. 
Y. The binder, in which three sections 
are now assembled, is provided with 
additional wire fastenings for embodying 
other Ludlum catalogue or printed ma- 
terial issued from time to time. -Two of 
the sections now included in the binder 
discuss high-speed carbon and alloy tool 
steels, corrosion, heat and wear-resisting 
steels, valve steel and Strauss metal, and 
high speed, special alloy, carbon and 
special-purpose tool steels. The third 
section is a reference book of steel-treat- 
ing tabulations. 


Lanpis MacHINES.—The Landis Ma- 
chine Company, Waynesboro, Pa., has is- 
sued a number of new bulletins as fol- 
lows: C-61, Landis 6-in. and 8-in. pipe 
threading and cutting machines; C-63, 
Landis stationary pipe, casing, drill pipe, 
line pipe and tubing die heads; D-65, Lan- 
dis %-in. and 2-in. pipe and nipple thread- 
ing machine, E-70, Landis %-in. and 1-in. 
automatic forming and threading ma- 
chines; F-71, Landmatic heads for turret 
lathes atid screw machines; F-72, Landex 
heads for automatic screw machines; G- 
73, Victor collapsible and solid adjustable 
taps; G-74, Victor receding chaser and 
collapsible taps, and H-76, Lanco heads 
for automatic, semi-automatic and hand- 
operated machines. 


* 


Replicas of one of the early coaches and of the “Lion,” one of the first loco- 


motives used in regular 


service on the Liverpool & Manchester, 


as prepared for exhibition at the British Railway Centenary 
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